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(57) Abstract: A compound represented by the following general formula (1): Q^-Q^-T°- 
N(R^)-Q^-N(R^)-T^-Q* (1) wherein R^ and R^ represent each hydrogen, etc.; represents op- 
tionally substituted and saturated or unsaturated 5- to 6-membered cyclic hydrocarbyl, etc.; 
represents a single bond, etc.; represents a group of the following formula: (wherein rep- 
resent Ci.8 alkylene, etc.); and T^ and T^ represent each carbonyl, etc.; its salt, solvates thereof 
or N-oxides of the same. These compounds are useful as preventives and/or remedies for 
cerebral infarction, cerebral embolism, myocardial infarction, angina, pulmonary infarction, 
pulmonary embolism. Burger' s disease, deep venous thrombosis, disseminated intravascu- 
lar coagulation syndrome, thrombosis after artificial valve/joint replacement, thrombosis and 
reocclusion after reconstructing blood circulation, systemic inflammatory response syndrome 
multiorgan dysfunction syndrome (MODS), thrombosis in extracorporeal circulation and blood coagulation in blood collec- 
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mmm. mm^^. ^L-mmm. m>bm. mmm. mmt±. ;t->^^-^. mmf 

moikmmiij^zsnmm. ±M^0kmi^Km&mm (sirs) , 
(MODS) . itnMnm(Dik^±mf^^rc}tWiikm(D!Sa.mmm(D=^mM^^zsy 
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mmm 

e>tlTVi-& (Thrombosis Research. 68 507-51 
2H> 1 9 9 2^) „ 

Kmx^^. \Hm^\z^\^^x\±mmmi'<Dmiih\z^\^m^^mm(DKm(Dmz. 
mmtmvi I imf-.' ti)i'y^A^^>(DW^Tiz^j>mwm±xmmtmi 
xmi^-A^mxmi^^mmtT^o ^rc. nmm^z:hi^xmmmi^(D^^-fizm 
mtmy 1 im'^'^^mxm^^mi±^h-r^o mt>. mmm(D^x<Dmxm^<DF 

Xa^o:>m^^[:t^hu>}£y^mz:^\^^X!$i^m(D^mx^^o M^^c43ViT^tt 
it-^tltcmxm'f' (FX a) tt-7°P hP>1£>'&PS^^^^|L hP>t:>^^^-r 
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^-^-^izmmi^mr. ^$^tvxhuy\i>^m^hxL^-o^t\ztj:^o 
mz^iimT^F X a(Dmm\z^v)<i}3m^<um^(Dmm'^m}3!^-^n%^ (Th r 

ombosis Researchs 1 6 1 7 — 6 2 9M> 1 9 7 9^)o 

FX am.wm(Dmn^ho--^(Dj^M. it^^'^y^jvis^yjjummtmmti'si^sk'E 
y'AX(DmitmB^^MM-^^^mmt(Dmm(Di^^\,^:zt^hx$>r), z.(Dmm 

FX a mwM tL-xm^ tsi^t^m-^m'^ ^ nxi^^ t^jk —mz r >^ h □ > ti 

xsbLnmmzm^^'i^m^Mrci^xi^^^^uhu>]d'r-^m'^i^^m.mw,^f3i 

V,^ ^1 ^T^^jm e.n (Thrombosis Research. 68 507- 
512 Hs 1992 Journal of Clinical Inves 
tigations 71 1383-1389 1983^, Mebio, 

1 4#. 8^-^. 9 2 - 9 7M) . -^^Izmm^-^Xl^^m^i^^^t^^K n^jfil 

mni^x^^ ^'=1^ t:;v J: 0 mm-^nr^'^y ^ry^ur^^zL^yh^y"^]^ (t 

AP) (Science, 248 593-596 1 9 9 0 ^) *3 J;r/T 
>5^X^ v> (AST) (Journal of Biological Ch 
emistry. 263 #> 10162-10167 1988^) feFXa 

m^^o^y^- }^x& K)mat^^xitM9J}X^^o ^(Dm^zT>^ hu>\£> i 

I I ^mm^izmmm'f'^mmm.m't^mn^^psmr^i&^'j'cDF X ammm<D 
m^-^mt>nx^rco 
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mt. mu^-^iz:i5\,^i:^m^j)^'^^'c>mmmz^^<Fxa^m.mh. mtitjiifim 

mmmzmmm^vxmmx-$>^zt^m^iiiV:$imM^^mLrco 
tr,s:t>t>< :$i^m\t. -m^^ (i) 

Q ^— Q^T^-N (R ') -Q^N (r')-T^q' ( 1 ) 

mm. mw^m^mir^ :zt% ^^mm b < tt^^fn© 5 — 7 mcommm^m. 
mmm^m~t^ z h ^^^mm ^ l < ityfrnmco 2 ^-14^^^^ 3 mi&(Dm^m^t 
TKmm. ^rcummm^mT^zth^^m^uhi^Ki-^^mmcDzm^^i^rMs 

fp© 5 ~ 6 M.(Dm'^m<h7iimm. mw.m^^-t^ zth$>^2 m<Dmm ^ b < 
:=fmfu<D 5 ~ 7 Mommm^m. mmm^^-r^ zth^^2 m(Dmm fe b < 
yfmu(D2m^^rc{-^ 3 m'\^(Dm'^^i\^7mm. ^rc\^mmm^m'r^ zth$> 
^ 2 ffficDt^fpfe b < \^yfima(D 2 mi±^rcu 3 m-^^om^mmm^m^^ b ; 
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n^vxo. i~3©sic§^b, A^tmmm^. ^^m-^. mmmi^. -so 

-S02-> -NH-. -0-NH-. -NH-NH-, -S-NH-, - 

SO-NH-^fett- SOj-NH-^^Tc ) ; 

^^m5:EbX7KmMTF, 7Kmm. 7ji=¥Jim. T}v^-)vm. y)v^-)vm. /\ 

y->jum. y>')vy)V^)vm. m^m-^^'ux^^\,^y^y)vy^ym. 

^5>t;w^;1'S> T;^'3 4^->:^;l/^j^:n;l/X^ y)vn^iy'fy)VT^~}vy}v^}v^^ 
y )V:^-)vy )V^)vy ^ jm. t3)V^^iyy)v^)vy^ym. y)Vu 

)vm. y)v^)vm±\zm.Wk^^^\^T%^'^^]<i-y)v^)vtj)]^n=E-i)vm. y)v 
^;i/S±^3«^^^WbTfe j;ViN, i<i--jy)V^}Vti)vn=E-i)\ym. n-yjv 
^:z.)Vf})VA^'i )vm. N-y)V^:z)Vti}vn=E'^)vy)V^)vm. n-t;1/^- 
;i/-N-T;i/^;i/:^7;i/;\*^-r;i/*, N-T;i-ir-;^-N-T;i/4^;i/^;wt^-f ;i/ 
t;1'^;1/S> n-y)Vu^iyts)vn=e-(}vm. 'i^-y}V^)v-N-y)vu^iyf3 
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T;m^;i'»±}cg^&$# LT J: v^n - r)V^)vt! ;wt^-r ;i/T )vm. r 

:t-^pv^T;i/4^;i/S. TU-;vx;i/7jN r )v-^-)vr )V^)V7.)V 
r^jriy)V^. N, N->^T;i/+;i/r$ y Tv-^i/^, T;i/4^;i/a±^cgjt*^ 
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)ixjv:^-)\^yzy)vm. N-TU— ;P:^j;wt^-f n- 3 — 6M<7)it^^;^7 

- 3 ~ 6 »,(D^M.mmti jv;-^^-^ Jirjv^ji^m. n - tjv^jv-n - t u 

;vt;1/^;I/^, n - tju^ji-n - 3 ~ 6 M(^it*^:5t7;wt^-r ;i/T;i/^r 

a. T;mr;i/5=-:tT;i/^;p»^rcJiN-T>';L'-N-T;i/^;i/T$/T;i'^;i/^ 

i^^^ 2 ~ 5 (DTJV^:=. V ^mWi 1-5 (DT )V^\y>i?^^iym'^ni\ttl 

T'«^ m-c (=0) -c (=0) -n (r') 

a-c (=s) -c (=o) -N (R') m-c (=0) -C (=S) 

-N (R') S-C (=S) -C (=S) -N (R') -m^. R'^tK^M 
7Km»^ T;i/4^;i^*^fc:«T;i/-i:^>'a^^t" o ). s-c (=0) -A'- 

N (R" ) - A'\t.w^^^m'r^z.t.h^^^mwLi--boT}v^u 

) , »-C (=0) -NH-, m-C (=S) -NH-\ ^-C (=0) -NH 
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-NH-, ^-c (=o) -A^-c (=o) - m^. AHt^^i^^^rM^m 
ici~5(DT;v^i/>»^^-ro ) m-c (=o) -a^-c (=o) -nh- 
m^. A'\tmmw^i-5(D7jv^u>m^^-ro ) . m-c (=o) -c ( 

= NOR0 -N (R") -> m-C (=S) -C (=NOR'') -N (R") - ( 

rjv^j]/m^rMT)in^iym^^-ro ) , m-c (=o) -n=n-, 

m-C (=S) -N = N-, *-C ( = NOR*=) -C (=0) -N (R") - ( 

) > *-C (=N-N (RO (RO ) -C ( = 0) -N (R«) - (a4'^ R' 

rn^^i/S^^^-To ) > S-C (=0) -NH-C (=o) m-C (=S) - 
NH-C (=0) *-C (=0) -NH-C (=S) S-C (=S) - 
NHC (=S) a-C (=0) -NH-SO2-. S-SOj-NH-. 
C (=NCN) -NH-C (=0) *-C (=S) -C (=0) -^TcU.^ 

ummm. mm^±. '\>mmm. m'bm^ mmm. mm^. /^--j^-m. mu^ 

'^(Dsk^mj5^:^j;^xsnmm. ^^^0km\^Kmmmm (sirs) > 0mmi^± 
(MODS) . i$i^^mwm(Diti^m^^r^\tmMm(Dstmmm<D^w^^zs/'^ 
^-^mmM ^mi^T ^ ® T o 
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^fc^mM^t. ±tB— (1) T^-^ti^^t^^ (1) ^mm-r^r^ibcD^ 
^rc:^mM\t. ±13— isit (1) is^-^ti^it^m^ "to^m.. ^nt^(Dmm^n 

m^Tc it^n e. CD N - :f ^ V H ® ^s-^-r ^ ^1 i ^mm t-t^ !t^± ^ rc \t 

^izmumm. mm^±. '\>mmm. m'\j>m. m^m. mm^±. ^^-z^^-m. m 

nm'^(Djk^mm^<i:nnmm. ±M^0k'&'\§EKmm^m (s irs) . ^mm 
^± (MODS) . mvmmm(Dm±m!^^r^umikm(D mammon ^<kxs 
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y:c-)vm. -ry^jm. T>hu;i/»s yji±>hV)vmm^m\>f^^t-^^-v 

5=-x-;v», HDU;i/«> ^rwjvm. :t^^v^vjvm. tfuae>x;i/ 

mm(D^m ^Tcu^m^ o 5 ~ e M.(Dm'^m.<\::i^m-^^ 2 ~ 3 mm-^ \^Tm0.-^n 

Tz. 2 3 ;^tt®i|g'&M^b7j<m^^-ro ^©i^-^^tSfo b < u-^m,%n(D 

#^0 tSfn^>b<«^IS?n(D2^tt^fc^*3 3^'l4(Diffi-^;^<t;7K^SC>M#:W>^c?:^J 
iibxii, o^x;!/*, >i$'^x;i/X. -^h^b HD:^:7 5^;i/». -ry^jvm 
m^mM^Z.ht^-^'^:=b. t^^. fiS^Pfeb<«?FM?q©2^tt^fefA33^'l4©ffi 

tm b < p (D 2 ^'14 * « 3 ^'14® -^-^it ^li^a <h p b < 

9 
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3) 2m(Dmm^rc\t^mm(D5--7 m(Dmmm^im(Dma^rM^mm(D 

tfO— 5^:^7ji>. -r5.d7*i/— ;k 

^e^>. tiU^'>^>> h°nU>^>, k°^^>^>. t:^Ue>^>. :^+i:he^>. 

>?T-tfe>, hUy-tftf>. ^yift°>. :^^r-y-ift:>^^e,#:|^!|<hbT^!'f^ 

b<«^^^n® 2^ft^fcJi3^tt®ilS'&mb7K^»cDiJ6Bjfc43ViT#ii^L;fc^ 

fn b < \t^mu(D 5-6 McD^^;^M'fb7K* <h iw] C fe o^^f c fiSfn b < 
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h^fc HP^^y u;i/S> -Yv^r/ u;i/S> -r-h^b Fn-r y^y u;i/X. ^^70^^ 
i7Dv:::;i/S, y d N'-jl/S, 4 H- 4 -:t^y^>y^b°^n;i/» 

3, 4->5b Hn-4H-4-:t^ry^>yb^n;V», 4H-^yUi^— 
:^:^yu:::;l^*, >?b HD^:^yUr:;l/»^ 5^h^b HD^:^yun;V*> ^y 
^-y-U 5^-h^b Fn + y+1^Ur:;i/S, ~>>yUn;i/S, 5^h-^bHci 
e^>y U:^;i/«. -r > KU >^::i;i^»^ 7"h^bHD-r>HUi^:=i;V«^ ^>V^ 

Tyu;vs> 7^ h^b FD^>y^Tyu;i/a^ ^>y:t^ityu;i/*, ^>i/ 
-i'j^T'/vjvm. ^>y'f y:t^i^yu;i/a, ^^y-r 5i5'^y^u;i/S. ■:^:75^ 

y b u 5^ T y □ b u 5^ h ^ b h n 5^ t y^ □ b u 5=- 
TVu}^V^^>^-j]^m. 7=-h^b Fn^^Typbua^^i^ri;!/^, bnnbus^;!^ 

>^b HnbDDbU>^;V». 5^h^b FnbnnbU>^;VS> baabU^ 
>>^ b H n b D n b U S b U H ^^^y U b H p b 

U H y U n;!/*, b U H b U 5 >^:=:;1.^. -7^ h ^ b H p b U H b U 5 

b^y5=-Ti/u;p«, s^b FPb^y^^T^/u;^^, y p b u i^;i<'.s> 7=-h 
^b Hpy pbu pf^itypbu >^;ps, T-h5b Hp:^^r-^^ypbu 

rt^ityPbUiS^*^?^;!/^. 5^-h^b HPrt^-y-ypbUiJ^^i^:::;!/*^ 

bPP^^T^/u;^^, >^b FPbPP5^Tyu;i/», bpp:t^it\/u;i/*. 
b Hpbpppr^-y-yu;i/a> ^xybPu;i/X. ^rypbu 5>^x.;i/a> 4 
-^t^yy^h^b FP^>y ux;i/*, 1, 2, 4 -^>y^T>^T>>n;i/S. 

1, 1 --J^rt^^/- 2H- 1 , 2, 4-^>\/5^T>^Ti^r.;V». 1, 2, 4- 

^>y^::t^i±vT5^x;i/», v^p^>^b^x;i/S. 9^xyy^ yp 

b^x;i/a, bu H:^=^ite^x;i/S. b^y^p::r^-thyu;i/S, -r^iS'^y^Ty 
u;!/*, -r $^ybUi^;i-«^ ^h^b Fp-f 5i$^ybus^;v»^ b-^>^ybu 
i57^>?x;i/a, ^>X'r y^y u;ps, yp>'>yu;u*^ b^yp^^rypbu 
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^>V^:t^-fet: ^>V^Tiftf:i;i/S. 7^ h ^ b F P^>yTif tin 

JVm. ^TV'DTif b°x;i/». T-h^ t Hci^^TyDTif tfx;l/». 4, 5, 6, 
7-5=-h-7hHD-5, 6-5=-h^;'^5^l/>9^T^/atfU^*f:^x;i^S. 5, 6- 
hU^^l/>-4, 5, 6, 7 h^h Ha5^Ty^Db°U^~i^x;i/S#^#^f 

±IB©^-&:itm3^^»®li-&?^^tc«#}c$!l|5S(i/^ < . mx\ti-y^ U 5^x;i/ 

1, 5-. 1, 6-. 1, 7-, 1, 8-, 2, e-^fzltZ, 1 -i- 

:7^u ~:/x;i/X©i/i-rm?feJ:<, 5^xy if u 5^xy [2, 3-b 
] tfU>^;i/»> 5^xy [2, 3-c] ifU>^;i/S. 5^xy [3. 2-b] tfUi^ 

5^xy [3, 2-c] t:U$^;i'a. ^xy [3, 4-b] tiUv'jl/S, 5^ 

xy [3, 4-c] tfU5>vi-*(DViTnTfeJ;<. 5^xy tf d u;!/^-!?^, 5^x 

y [2, 3-b3 t!nU;i/», 5^x7 [2, 3 -b] .tfDU;V»©V^Tn^t>J; 

<. 5^7ynt:U>^;i/ST^i. ^yy^n [4, 5-b] t:U>^;P». =^TVti [ 

4, 5-c] fc!us^;i/». ^yy^o [5, 4-b] ifu>>v^s, ^^t^o [5, 

4- c] "f-T'/u [3, 4 -a] tfUi^;i/»> ^^T^n [3, 2- 

aj h°u i^;i/»(DViTnTfeJ:<, ^y y D t: u ^^i^x;i/«-r«, 5^yy^P [4, 

5- c] t! u 37'i^x;i/*. 5^yy^o [4, 5-d] If u ^*i^x;i/*. 5^yy*D [ 

5, 4-c] tfUi$^>^x;i/«, 5"yVD [3. 2-b] tf U ^5^x;i/X(DVirn 
-CfeJ:<> b°DDlf U>>Vl/»Tr^d:> IfDD [2, 3-b] \L^)zy)Vm. IfPO [ 
2, 3-c] tfUe^;i/*, HDD [3, 2-b] IfUi^Jl/*, tfDD [3, 2- 
c] tfU>^;i/», tfDD [3, 4-b] bfU>?;PS. tfDD [3, 4-c] tfU 

(D Vif'nT J; < , tf U H tf U 5 vx;i/aT If U H [ 2 , 3 - d ] tf 
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U^-J-JVm. tfUH [3. 2-d] tfU^vn;i/g. h°UH [3, 4-d] tf 
V5.z^-)Vm. tfUF [4, 3-d] tfU^i^n;i/S. h°UH [1, 2-c] tf 
U^i^n;«. tfUF [1. 2-a] tiU $>^n;i/*(DViTnTfeJ:<. tf^y 

^Tyu;i'»Tji. ti^y [2, 3-d] ^r^^jjim. b-^y [4. 3-d] 
^rvvjim. tr^y [3, 4-d] 5^Tyu;p«, tf^y [3. 2-d] 

U JV&OD Vi-ftlT J; < , :7 □ h° U >^;i/aTil, :7D [2, 3-b] tfU i^JV 

ms yu 12, 3-c] t!U>';i/S> :7n [3. 2-b] t!U-;^;i/», yu [3, 
2-c] ifUi^;i/S^ :7n C3, 4-b] yu [3, 4-c] tfU 

S^;«(Dli-mT'fcJ:<, rf^itynifU :t^+>-yn [4, 5-b 

] tfU5^;«, ^4^ityo [4. 5-c] tfUe^;l/». rt^^+f-yo [5, 4-b 
] t:ije^;«. :t4^i:)-yD [5, 4-c] b U >^;i/«. ^t^it^D [3, 4-a 
] t°Ui^;«, :t^+i-yn [3, 2-a] h° U >^;i'»cDViTnT J; < . 
yntfU^e^n;UST^i, rt^+h^D [4. 5-c] \f:^} ^'V:z.)\^^. ^^^V 
D [4, 5-d] HU^^>?-;i/S. :t^+l-y^D [5, 4-c] \±^} 

[3, 4-b] If U^^i^n ;i/»®Vi-rnTt>J:<, b°D D^^TV^U ;i/ 

STti. k°nD [2. 1-b] 5^Tyu;i/a. tfDD [1, 2-c] 5^Tyu;v 

tfnn [2. 3-d] 5^yyu;i/S, tfaa [3, 2-d] 5"Tyu;i/a. 

hfDD [3, 4-d] v^u;i/a©v^TnTfej^<, if DD:t^-y-yu;i-»T 
Ji, Ifnn [2, l-b] rt^^lJ-yu;^*, tfpn [i, 2-c] ?r4^ityu;i/ 
b°nu [2, 3-d] rt^+f-yUJP^, tiOD [3, 2-d] :t^+l-V^U;V 
tfOP [3, 4-d] U;WS©Vi-rnTfeJ;<. ^>yyif tf::^;!/ 

ST^*, 1 H- 1 -^^i/T-tftf::^;!/^. 1 H- 2 -^>yTif tf:n;i/^, IH 
- 3 -^>y^yizb°^;w»©ViTtiTfeJ^<. ^fc4, 5 -s^b Fp- i 

y - 1 H - 2 -^>yT-tib::i;i/SCD::^i< i^b HD-:^+VM^^*M®^>V^ 

iib°-;i/S, IH-l, 4-^>y>^Tif b-;i/a, lH-1, 5-^>y$^T 
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if t:-;W*<DVi-mTfeJ;<. Sfe4. 5 - >^t: F D - 4 -:t4^y - 1 H- 1 , 

n;i.^TfeJ:<. ^>y>UT-ifb°-;i/^T^*, IH-l, 3, 4-^>yhij 
y-^if-JVm. IH-l, 3, 5-^>yhUTiftfn;PScDVi-rnTfeJ;<, 
^7^4, 5 HD- 5 -pT^y- 1 H- 1 , 3, 4-^>Vh^Jy'^}d~)V 
m<Di::L<z^}:i Fo-:^^yii*#M0^>yhUTiftf::i;l/ST%d;<. 
/Tif tr-;P*-r«. ^X/ [2, 3-b] Tiftfx;^^. ^xy [2, 3-c 
] Tiib°x;PS, 9^xy [2, 3-d] Tizfc°x;i/S. 5^xy [3, 2-c] T 
ifH-;i/S. ^xy [3, 2-b3 Tiftfx;WS©V^-rni:fei:<. Sfc5. 6, 
7, 8 --xh^t FD-4-rt4^y-4H-5^xy [3, 2-c] Tiftix;!^^ 

fej;<. ^ifev't HD-:t4^yMS#:M<^fe©Tt>J:<, ^>V^5^T-tf bfx;i/« 
Tr^l. 1 H- 1 -^>y5^Tif lfx;i/S, 1 H- 2 -^>y5^Tizk:x;i/^. 1 
H- 3 -^^yg^Tif tfx;i'SOViTnT't)cfc<> *fc:4. 

-^t^V- 1 H- 2 -^>'l/5^Tift!x;i/S(7?z:ai< v^t K D -::t^y^S#M(D 
y::t^r+f-if lfx;i.S. 1 H - 2 -^>y:^4^-y-if tfx;ua, lH-3-^>y:t 

tfx;p»<DVi-rnTfeJ;<, ^;fe4. 5 ->>^h Hd- i -jf^t^y- i H- 
tf x;i/ST t>cJ;<, $&lc«iine> ©.li'&j^iCi);^^^© T ck V i 0 
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tfDUs^ys. t!^us^7S, ti^^i^ys, ^Ejvvis^j jmuE) m^m^-f^^ 

&Q'U. ±S3cD*(D4'-efeTfBcD 1 2®OS (a) ~ (1) ^m^Li^K f 




j\^y^=ijvT )v^jv&. ^rMi^T 7iimm. /\uy>mi^. tji^ji 

^^muzTKmm^. y^mm. :=-hum. r^jm. ^rjm. y\py>i^ 
f-. Tju^j]/^. r)v^:=.)vm. r)v^:=.)vm. /\x2^j7)v^)vm. bHP^ 
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z^rym. ad^>j^^. yji^^jvm. T)v^:^)vm. t;i/^-;«. ad^v 




(c) 
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XU*. CHj^ CH, NH. NOH. N. O^fMS^^iy. R'^ R'" 

^d:tj^^R'H^> #^?te(;i7-K*m^. 7mm. =.hum. r^ym. vrys. 
ADir^>M^> Tjv^jm. r)V^=^}vm. t;p4^^;1/S> /\p^vt;1'=¥;1'S 




XH^. NH. N. O^fe^iS^^b. X'UN. C^TzUCH^^hs 

-hum. T5./m. ->yy&. APy>jg^, T)v^jim. 7)v^-)vm. r 
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-i)vm. i^-T )v^)vt! }vn^-^ }vm. N, )v^}vts )vn=E^ y 

f o ] . 




OSr^b. X=-ZH^X=i:Z^/&t#^'^^;tJ*-ai|g'&l?«g'&bTVi§;i<t^^ 
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T 5. y m^r^UY )V:n^->:^ JV^=L)VT R^n^7jc^MT^/fe 

.25 



(h) 



-hpa, y^ym. vT/a, /Nny>0^, t;!-^^;!/*. 

TJVzi=¥zy:fyJi^:^-JV^. T J m^TcitT JlZi^^iy:^ )]^:^-J],7 J],=^JVm^ 




27 



R 



28 



(i) 



~yy jm. )\u^yw.^. t;p^;1/S. T;i/'^m;i.x, T;i/4^r.;i/». Ao-irv 
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30 



(j) 



\t. ^^niL\z7mM^. T^mm. nhns, t$/s> zyrym. ;\a^>m 

r)i^)vm. rjv^:=.)vm. t;i/^^;i/Ss ap^^vt;i/^;v». bFn^ 



R^Hl. ^^a3i^:i7jc^M^^ TKMa, rihaS. T^y*. ad^^ 
>J!M^, t;1/4^;1/«> T;v^n;i/». T;mrn;i/S, ADerVT;i/4=-;i/». tH 



R 



31 
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1 8 

1 fi^ 5 ~ 8 ©M^M^^vi^n:^^ 1 e;^?^^^n-€^ns*jM^ 1 iliTSm^ 

)Va^iyti)l:^::^)Vm. T ^ J m^TcUr Jln^^iy:^ )V:^;-jvy 

mwci^6(D%(D^^v. Tji'^^^jvmtm.m'^. ^^'^^h<umvt(Dmm^ 

(Dho^mL. T;i/n^vT;i/^;i/Xtt±|B(DC,-CfiT;wi/S^c±fB0C,- 
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TIBcZ) 




(a) 
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^uu7.^vjvm. y}V:tu7,^^))vm. :/d^x5^u;p», x.^-)V7.9- 




(b) 
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ny>M^, t;p^;1/S. T;v^r-;p^, T;i/^x;i/SSfe«An<^;^y t;I/^;i- 

25 
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-^y^)Um. 7 -^uu- 2-iry^j]^^, 7 -y)V^u-2-^y^)\'m. 
7 -y'u=E- 2 -±y=^)vm. 7 -x.^-)V- 2 -±:75^;i/^#^^* LVi^d t 



litt^^-Tc ] fccfeV^X. XHiNH. NOH, N. 043 J:D^^S b < , N 

^bl/^o R'=*5j;tJ?R"'^:bT«, — :J^:^^'7K*0^feb< «/M-iy>M^, ^tf^ 



TIB© 
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yp^-f > FU;W^. 5 -x^^:!:;!/^ > H 5 - ^ 5^;i/-r > F u 5 

5 - y)V:tu- 3-^n\3^ >]^V 5 -x^-;i.- 3 - y)V'tu^ y H U 
5-iJ7Dn-3- (N, N->>^^5^;i/:*?;w^^^:'i';p) -r>HU;i/*, 5- 
7;i/:tD-3- (N, N-i^^^^;!/:*!;^;^^:^;!/) -r>FU;i/Ss 5-^^700- 

nD'r>Hu;i/*. e-y)V:tu^>Y^))vm. 6 -:/n^-r > F u;i/«, 6- 

5 - :7;V::tu^>y^xx;vs> 5 -:/D^^>y5^xx;i/S^ 5-x9^x;i/^ 
>y^xx;ps. 5 -^^;k^>y5^xx;i/«, 5 -^DD-4-:7;i/:tD^> 
V'^xx;!/*, 6 - ^7 P n ^ > \/5^xx;i/S, 6 - "7 p ^ > >/^xx;p», 

6 - :7^D^^>y^5^xx;i/S, 6 -x5^x;i/^>y5=-xx;i/S> 6-^5^;i/^> 
y^xx;i/S, 5-i;7pp^>y:7U;i/S. 5 ->';p:^p^>y>' U;i^», 5- 
^u^^>^/y\) )vm. 5 -x^x;i/^>\/:7U;PS. 5 -^5^;i/^>y:7U;i/ 

^-^uu- 4-y)V^u^>Vy^))vm. 6 -^Pp^>y^:7U;i/S> 6 
-:7;i/:rp^>y':7U>'i/*> 6 ->^^D^^>y:7u;u», 6-x^x;w^>y>' 

(d) "4^® 2&Src^i3>fS::0W^b<, 5 -i^ P P-T > F-;W- 

2 — r;PS, 5-y;i/::rp-i'>F-;i/-2-'i';i/^. 5 -^''p^-f >F-;i/- 2 
5 -x5^x;w > H— jp- 2 --r;i/S. 5 ->>5=-;i/-r > H— 2 - 
-f;!/*, 5 -^au- 4-y)V:tu^ y}^—jl- 2 --i jvm, 5 -i^uu- 3 - 

y)\.-^U^y\i—)V-2-^)Vm. 3 -yp^- 5 -i7DP-r>H— 2--f 
)Vm. 3-^PP-5-y;i/:tP'f >F-;p-2--l';i'^, 3-yp^-5-7 
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> H— 2 — r;v*> B-yjv^tu- 3 --^ji^^ji-i > h— 2 
5-r^Dt-3-7i^;^5;^^>F-;^-2--<;^s. 5_x5^-;i/-3- 
5}^;p$;i/-r >H— ^P- 2--r;i/»> 5-^^00-3- (n, N->>^;^5^;i/;^;wt 
-OH— ;i/-2 — (jv^. 5-yji:ta- 3- (n. n->^p<5^;1/^;I/ 
A^-r;i^) -r>H-;u- 2 5-yn^-3- cn, n->^^^;v:;!j;1/ 
A^-^M -f >H-;i/- 2 --r;i/a> 5-x5^-;i/-3- (n, n->^;><5=-;1/?!j 
;i/At-r;i') 'i'>H-;i/- 2 — r;i/a. 6-:i7PP-r>F-;i/-2 — fjvm. 6 
-yji:tu^>}^-)V- 2 — r;i/*. 6 -:7'p^-r 2 --f;!/*, 6- 

x^^n;^"^^— 2--r;v». 6 > H— 2 --r;^«, 5-^ 
uD-r > H—;!/- 3 — f;i/». 5-:7;i/::^D'i'>H-;i/-3--r;i/S> 5-:7*d 
^-r >K-;i/- 3 --i-ji/^. 5 -x-5^x;w>H-;i/- 3 --f;i/». 5-7^5^;i/ 
^ > 3 jvm. 5-^nD-4 - yjv-^u-i y 3 — r 

6-^nn-r>H-;i/-3 — r;i/S, 6 -:7;ix:ta-r>H— 3 — i )vm. 6 
-^^'D^r-r >H— 3 6-x5^x;u-<>F-;i/-3--f;i/«, 6- 

^5^;w > H— 3 --r;vs, 5 -^□u^>y^^:7a:>- 2 --r;i'». 5 

-:7;P::tD^>y9^:t-'7ai>- 2 — i 5 - >'^0^^>v/5^:t:7a:>- 2 - 

-r;^»v 5 -x5^x;i.^>\/5^^>'ji>- 2 — 5 -^5=-;P^>>/^:t:7 

:3^>- 2 --r 5 -^an-4-y)i^:ta^>v^-:tyj:.>- 2 — f Jim. 

6-^ DD^>y^^:t:7a:>- 2 6 -y Ji':tU^>V^^y x.>- 2 

— Oim. 6-ya==E^>V'f-tyx.>- 2—()\^m. 6-x5^x;i^^>y^:t 

y:r.>-2 — r;^X> 6 -^5^;i/^>V'5^:t7a:>- 2 --f 
>V^:ty:i^>- 3-^)\^m. 5-yJV:tUy<>'/^-tyx.>- 3--<)\^m. 5 
-yD^.^>\/5=-:t:7a:>- 3 — r;i/». 5 -X^x;>^> :7 ai >- 3 - 
^JUA. 5 -^5^;]/^>y5^:tr7a:>- 3 — T^l/S^ 5 - ^ au - 4 -y )U:tU 
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-y JV:tU^>'/^:ty x.>- 3 — f JV^. 6 -:fti^^>'/^:ty x.>- 3 - 

-ijvm. 6 -x5^n;i/^>y5^:t:7x>- 3 Q - ^^)V^>'J'^^y 

a:>-3 — OVm. 5-'i7UU^>Vy'p>-2--iJVm. 5-yjV:tU^>'/ 

y=y>-2 — r;i/*> 5 -:/n^^>V':7-^>- 2 --f 5-x^-;i/^> 
'Jy'y>-2 — f;i/X. 5 -p^^;v^>y:7^>- 2 — r;i/S, 5-^dd-4 
-:7;p:tD^>y:7^>- 2 --r;v^^ 6 -ii7Dn^>\/:7^>- 2 --f 
6 - :7;i/:^n^>'y:7^>- 2 --i }vm. Q -y^u^^^yvyyy- 2 --f 
6 -x5^x;i/^>y:7^>- 2 — r>'^S^ 6 -^5^;i/^>y:7^>- 2 
5 -i5'Dn^>i/:7^>- 3 --r;^s^ 5 - >';wprD^>\/:7^>- 3 — r;i'». 
5 -:/D^^>v':7^>- 3 --r;vs^ 5 -x5^x;i/^>y:7 9>- 3 --f 
5 -^5^;i/^>y:7'^>- 3 --r;va> 5 -^uu- A-y)V-tu^>Vy'7> 
-3-^)vm. 6 -^DD^>y:7^>- 3 6 ->';v:tn^>y7^ 
>- 3 )vm. 6 -:7^D^:^>y:7^>- 3 --f 6 -x9^x;i/^>y^:7 
^>-3 — nvm. 6 -p<.5^;i/^>y:7'^>- 3 --r;i/»#/&^^j;D$?^b< ; 5 
-i5/ DP-r 2 — r;ws> 5->';w::fu-r>H-;i'-2--r;i^^^ 5- 

y^D^-r > H— 2 --r;i/*^ 5-x5^x;w>h— ;i/-2 — f;vs, 5-^ 
^jiz-r > F— 2 — f 5 - ^7 D D - 4 -:7;i/rrn-r > 2 — ov 
6-i^DD-r>H— ;i'-2--r;i^s> e>-y)vtu^>}i—)v-2 — nv^. 
Q-yu^e-i >\^—)V- 2 --i 6 -x5^x;p-f > 2 — f;i/*, 6 

> 2 --YJi/a, 5 -i^ n D- 3 - y)Vtu--( > f— 2 - 
3 -:/D^- 5-^j7PD'f >H-;i/-2 — i 3-i5'nD-5-'7 
)V^u-^ >\i—)V- 2 — r;i/S, 3-'7^o^- b-y)V:^u^y\i—)V- 2~^ 
5->^P^:-3-i>nn-f >H-;i/-2 — r;i/S, 5 -y'^P^:- 3 -:7;i/ 

:;rP-r > ;!^- 2 --TJI/*, 5 -^^7 pp - 3 > F— 2 — f ;V 

a, 5 -:7;i/:tP- 3 -7tN;v^;W'i' > F-;i/- 2 5-ypt-3-3t^ 
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-r;u». 5-^DP-3- (N, N-i^x<5^;i';^7;wt^-r;^) <>h-;p-2- 

--r;^«^ 5-x5^^;i^-3- (n, N->^^5^;i':^7;i'A^-r;i/) ^yY—)V- 
:tyj^>-2 — r;PS. 5-:7*D^^>y5^:t:7a:>-2— r;us. s-x^^x 

5 -iJ7 on- 4 -:7;v::tD^>y^:t:7x>- 2 — r;i/S> 6 -^tia^>'/^ 

^^>V^:t:7ai>- 2 --r;i/S. 6 - X.^Zi)V^yV^-ty 3:.> - 2 --i 

6 -^5^;i'^>y>:^:7a:>'- 2 — fj^a, 5 -^^7 d n^>y^:7 ^ >- 2 --r 

5 -y;i/:^a^>yy 2 — r;i/S^ 5 -yn^^^yy 2 — r 
)vm. 5 -x5^x;i/^>yy 2 --r;i^Sx 5 -;^5^;v^>yy 2 - 
-r;P». 5 -iJ7 PD- 4-y;i/:^n^>yy 2 --r;w^. 6-^7dd^> 

yy^>-2 — r;i/»> 6 -y;i/:tn^>\/y^>- 2 --r;i/*, 6->^p^^ 
>yy 2 --r;i/S. e -x5^x;i/^>y:7^>- 2 — r;i/S, 6-;^5^;i/ 
^ > y y ^ > - 2 — r ^ b Vi. 

TIB oft 



7 
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>^^yu;vx. 5 -:/D^-r >^^yu;i/*. 5 -x^^-jiz-r >:37^y^u;ua> 6- 
^^"'j^j^m. 6-y^u^^>v^^^'/vjvm. 6 -x5^x;v-^>\/-r SiJ^'v 

-:/a^^>y^yyij;i/», 5 -x^x;i/^>v^5^Tyu;i/S> e-^i^nn^ 

u;p*. 6 -x5^x;i/^>y^Tyu;i/», 5 -^i? □□^>y:t^-y-yu;i'S^ 
5 -:7;i/:tD^>y:t^it\/'j;i/^, 5 -y'D^^>^/:t4^■y-\/u;^»^ 5-X 

^>V:t^'^'/V jm. 6-y''U^^>V:t^^'/UJVm. 6 -X5^x;i/^>V* 
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7v^u;^a^ 6 -^nD^>vwy5^7yu;i/». 6 -y;i/:to^>vW^T 
i/u;p*. 6 -:/n^^>y'ry5^T\/u;i/», 6 -x5^zi;i/^>y-r y5^T\/ 
u;i/»> 5 -^i7nD^>^/-ry4^ityu;vs> 5 -:7;i/:to^>^/-ry^ityu 
5 -:7^D^^>y^< y^i^yu;v*. 5 -x5^-;i/^>yW:^-ti-yu;i/ 
a, 6 -i7ciD^>y'i'y^+i-^/u;p», 6 -:7;i/:tp^>i/-r y^ityu;^^. 
6 -:/D^^>vVy4^i^-yu;i-^. 6 -x5^-;i/^>'vw v^-tfyu;ps^:^ 

Iff S b -^J t b ^ il i # , commm-^^ T ■ IS-^t" ^ }i . 

JV:tU^ >yV—JV- 3 — (JVm. 5 -yu^^ >^'V'—JV- 3 --i JVm. 5- 

j:.^-jV'i>^'V—)v-3 — r;i/*> e-^DD-f >i$''y-;v-3 --r;i/», 6 
6 -x5^x;w >iS''y'— s --r;^*^ 5 - ^nD^>vW5^^y— 2 - 

^y—)V-2 — r;PS, 5 -x^^n;!/^^^/^ 2 e-^ 

D p ^ > yv 5 37^y-;p- 2 — r ;i'^> 6 - :7;p:^ u ^ > yw ^ i^*y'— 2 - 

^y-;i/-2— r;p^. 5--i7au^>y^Ty—jv- 2-^ 5-yjv^ 
u^>V^rV—jv- 2 --f 5 -yu=e^>v^r'/—)\^- 2 — r;i/*. 
5 -x^x;i/^>v^^Ty^— 2 6 -^n.D^>y5^Ty— ;i/-2 
— r;i/^, 6-y;i/:tD^>y9^T^/-;i/-2 — ovm. e-ya^E^yv^y 
y—Jl- 2 Jim. 6 -x^x;i/^>y5^Ty— 2 s-^ua 
^yy-t^-^V—JV- 2 --i Jim. 5 - y )l:ta^>y:t^'^V-JV- 2 
m. 5 -y''D^^>y:t^r•^^^/-;l/- 2 --r;i^»> 5 -x5^x;i/^>y:t=^it\/ 
2 —Yji/X, 6 -^^7 DD^>y'?t-^-y-y— 2 --f;!/*, 6-yji:tu 
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^>V^ v=^T'J—)V- 3 — r;i'»> 5 -x5^-;i'-^>!/-f y^T^/-;i/- 3 - 
-r;w«> 6-^DD^>\/-ry5^Ty-;w- 3--r;p», 6-y;i<':tD^>yv 
y5^Ty-;v- 3 --r;i/S> 6 -y^D^^>y'f y^ry— 3 --f;!/*, 6 
-x5^-;i^^>y^'f y^^ry— 3 -^jvm. 5 - ^ au^y^-^ ^d-v— 
jv- 3-^)vm. 5 -y;v:tn^>yW y^ity— 3 — r;vs> s-y'a^ 
^>y-r y^+hy— 3 --i 5 -x5'x;i/^>yv y^+)-y~;i/- 3 - 
-r;«. e-^^DD^^y^-fy^ity-;!/- 3--r;PS, 6 -'7;^:^o^>y-r 
y^+^y— 3 --r;i/a^ 6 -y~n^--^>yV y^lty-;i'- 3 --Til^S. 6 
-x5^x;i/A;>wy^+i-y— 3 --fJI/^i^^^J; D^^b< . 5 -i^DP^> 
y-r 2 ;v»> 5 -y;v:tD^>y-r $i5^y— 2 --r 

-2--f;i/*> 6-:i7PD^>yV5^'y— ;v-2--i';i'». 6-y;i/;e-p^> 

y-r 2 — ovm. Q-^u^^y^-^ ^^^^/~)v-2 — nv^. e 
-x5^x;i/-^>y'-r 5 i?7^y-;v- 2 — r;i/*, 5 - ^ d D^>y>Ty— - 2 
— r;v», 5 -y;i/:^D^>i/5^T\/-;i-- 2 — r;ux, 5 -y*D^^>y5=-T 
;i'-2 — ovm. s-jL=^-)\'^>v^r'/—)V-2 — r;v»> 

^>V'^7'/—)V- 2 — Q - y)V:^U^>V^T'J~)V- 2 

Q -:fu^^y'/^rV—)V- 2 -^jm. 6 -x5^x;u^>y5^Ty-;i/- 2 
— r;i/S, 5 -:^DD^>v':^4^i:j-y-;i/- 2 --r;vs. 5-y;l/:tn^>y:t 
c^+^y_;i^_2 — (ji^^ 5 -y^P^^>y:t^i^y^-;i/- 2 — r;i/*> 5-x 
^x;^^>y:t^i:^y*— 2 6 p p^>y':r^+hy'-;i/- 2 - 

-iJUm. 6-y)V^ny<>V^:ir-^V-JV- 2-^jV^. 6 -y*P^^>y:t=^ 
2 --f 6 -x^x;i/^>y:t^ity^-;i/- 2 — (JimMm^ztf? 
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m^. N\-±R''-^m^'r^m(D^mmi^(Dim^rc\t2m^mmm'f'\zmm-^ 
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yU:^;«. 7 -yjV:tti->>j 7 -yDt>'>y Un;PS> 7-x 

u >- 2 — (Jim. 6 -:/P^4^y u >- 2 --f 6-x5^-;i/ 
^yu>-2 — r;i/*. 6-^DD^yu>-3 — ovm. e>-y)V'tu^y^) 
>- 3 — r;i/S. 6 -^^'D^^y u >- 3 --r;i/», 6-x5=-x;p^y U>-3 
--r;i/»> 7 -^j7UP4^y U >-2 --y;!/*. 7 -r7;i/:;e-D=^^y U >- 2 

7 -:fu^^y^j>-2-^)vm. 7 -jL^-jv^j ^)>-2-'ijvm. 7 

-^uu^y v>- 3 — ovm. 7 -yjv-tu^y V >- 3 — r;i/*. 7 -y^u 
^^yu>-3 — (jvm. 7 -x5^x;i/^7 u >- 3 — ovm. e-^ua-iy 
^yu>-3 — f)vm. 6 -:7;u:^n-r v^y u>- 3 — r;ps, e-^^^D^-f 
y^ryu^-3 — r;i/», 6 -x5^xji/-r v^^y u >- 3 7-^7 dp 
-f v^y u >- 3 --y;!/*, 7 -:7;w:tP'f y^y u >- 3 — f;«, 7->'"^d 
^-rv^yu>-3 — ovm. 7-x5^x;i/-ry^y u>-3 — tjvm. 7-^ 

pp>'>y U >- 3 --f ji-s, 7 -y;v:*-P->>y u >- 3 — f;p^. 7-y^P 
^v^^y u >- 3 7 -x5^x;i/v'>y u >- 3 --r;i/»^}??^^#i^0 ^ 

bVio 6-i^pn^yu>-2 — r;i/*. 6 p^y U >- 2 --r;i/^. 
6-yp^^^yu>-2 — r;i/S> 6 -x^x;i/^Fy u >- 2 — r;i/S, 7-^ 
pp^y u >- 3 7 -y;i/:tP^y u>- 3 --r;!/^, 7-yp^:^ 
y u >- 3 7 -x5^x;i/^y U >- 3--r;i/», 7-i^np-ry^ry 
u>-3--i*;pa, 7 -y;w:^P'i' y^y u >- 3 — r;!/^. 7-yp^'i'y^^ 
yu>-3--r;^*^ 7 -x5=-x;i/-r y^y u >- 3 --r;i/a. 7-i7PP>'> 
y u >- 3 7-y;i/:tP->>y u>-3--i';i/S. 7-yp^>'>y 
'j>-3 --r;i'S> 7 -x^x;i/>'>y u y-3--<)\^mi^^^'^^'^^\zu-^\^ 



35 



wo 2004/058715 



PCT/JP2003/016783 




(g) 



(D-vmjii^^-fy^. ±m<D^f^(D 6&^rM7 ^mf^vi^^o R^ibxf^. y^mm 

^y^>yE^-;i/X. 4-:t4^y^>y5^T>?T-;^-;i/», 1, 

t/$)^^T*^o ck t)*#:fi^;^ct*ci:bTtt, 6 - ^7 n D - 4 -rT^y t H □ ^7 U 
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^ y >^ h F D 4^ y U 6 - x5^n;i/ - 4 - ^ v >^ b H n ^ y U - 

7 - ^ DD - 4 -:r^V-:/b FD + y U:::;!/*, 7 -y;i/::tD- 4 -^^VS^b 

4-:t4^y>^b Hn^y Un;i/», 6 -^PD- 4-::r4^y- l , 4->^b 
HD^r:^yU:=.;p*. 6 -yjV:tu- 4-:t^V- 1 , 4 -e^b F n^r:^^ U :^ 
Jim. 6-y*U^-4-:t^V-l, 4-z^}i\^U^^V^J:=-JV&. 6-X5^n 
JV- 4 -:t^V- 1 , 4 -s^b Hn4^:?-y u^;i/S> 7 no- 4 -::r^y- 

1. 4--:^b Hn4^:^yux;i/S> .7-y;i/^D-4-:#^ry- 1, 4->?bH 
p=^:^yu::^;v». 7 ->''D^-4-:t^y- 1. 4->^b HD+^yun;!/*. 
7 -x5^-;i/- 4 -:t4^y- 1, 4 ->^b Hn4^^yux;i/S, 6-:^7nD-i, 

2. 3, 4 --x- h^b Fu^y U 6 - :7;i/:t D - 1 , 2, 3, 4-5^1- 
^b Fn^^y Un;i/». 6-:/n^-l, 2, 3, 4 -5=- h^b Fa^y Ux;i/ 

6-x5^-;iy-i, .2, 3, 4--^h'^b FD4^y Ux;i/S. 

1, 2, 3, 4-T-F-^b FD^y Ux;i/*. 7-y;i/:tD-l, 2. 3, 4- 

•7=-h^b FD^^y Un;i/*. 7-:yn^:-i, 2, 3, 4 F^b Fn^^y u 
x;i^S. 7-x5^x;i'-i, 2, 3, 4-^ F^ b Fa^y Ux;i/Ss Q--^u 
P-1. 2, 3, 4--x-F^b Fn-4-:t^y->>y Ux;i'S> 6-yjl:tti 

-1, 2, 3, 4-7^F^bFD-4-:t^^y>'>y Ux;i/». 

2, 3, 4-5^F^b Fo-4-:t^y v>y Ux;i/S. 6 -X9^x;i^- 1 , 2, 

3, 4--T-F^b FD-4-:t-^y^>y Ux;i/a, 7-^^7DD-l, 2, 3, 
4--X F^b Fn-4-:t^y>'>y Ux;l/S. 7 ~y)V:tn- l, 2, 3, 4 
-T^F^b FP-4-:t4^yv>y Ux;!/^. 7-ypt-l, 2, 3, 4-7^ 

F^b FP-4-:t^yi/>y Ux;i/S, 7-x^x;i.-i, 2, 3, 4-7^F 

•^b FP- 4 -r^r^y v'>y Ux;|/S> 6 - ^PP-4H-4-:t^y^>yb° 
^x;i/S, 6 -:7;i/:rp- 4H- 4 -:t^y^>yb^x;i/S. 6-y'p^-4 
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H- 4-:t^V^>'/}d^:z)VM^ 6 -X.'^-Jl-4H- 4 -:t^V^>l/t:^ 

7 -^7nD-4H-4-:t^y^>ytr^-;i/», 7 -y)V^u-4n 

-4 -;^-^y^>yh!^-;l/a, 7 -y'a^-4H-4-:^^V^>ytf^-;P 
7-X5^-;i/-4H-4-:t+V^>ytf^-;«, 6-^PD-l, 1- 
2H- 1, 2, 4---<>y^T>>T5^:::;i/», 6 - :7;l/:t n - 1 , 1 

-v'p^^v^- 2H- 1. 2, 4-^>V'f-ri>ri^-)vm. e-yp^-i, i 

2H- 1, 2, 4-^>y5=-y>^T5^n;u». 6-x^r:;i/-i, 

1 ->^:t4^->- 2H- 1 . 2, 4-^>V'^r-JTi^-)Vm. l-^UU-l, 
l--J-t^^y- 2n- 1, 2, 4-'N;>>/5^r>5Ti?n;i/S> 7 -y)V:tU-l, 
1 -e^rt^v'- 2H- 1, 2, 4-^>\/5^TS^Te^-;WS, 7->''P^-l, 
1 -S^rt^v-- 2H- 1, 2, 4-^>y5^TS>^T5^:=i;i.S> 7 -X^-;l/- 1 , 
1-S?:t^>--2H-1. 2, 4-^>y5^Te^T>?x;V«, 6-^DD-2H 
-1, 2, 4-A;>'X::r^i±>^T>?x;U^, 6 - :7;i/:t D - 2 H - 1 ^ 2, 4- 
^^Xrt^^tl-SJTS^x;!/^^ 6-y'n^-2H-l, 2, 4 -^>X:t^-y-e^T 
>^x;i.«, 6 -X5^x;i.- 2H- 1, 2. 4-'^>X:^^1^-i^T5^x;VS. 7- 
i>nD-2H-l, 2, 4-^>X:^^1^>5Ti^x;i/S. 7 - :7;i':t □ - 2 H- 
1, 2, 4-^>X:t4^it>^Te>^x;l/». 7 -:7*n^- 2H- 1, 2, 4-^> 
X:t^t^v?Ti^x;l/a^ 7 -X5^x;i/-2H- 1. 2. 4-^>X:t^it>^T>^ 

x;us^/&^#tf sn^o #tc6 -i7nD-4-:t^y- 1, 4-e^fcFD^yu 

-r;!^*, 6 ->^D^-4-::t^y- 1, 4-e^bHP4^y >j>-2--r;v^> 6 
-x^x;i/-4-:t4^y~ 1. 4->?tHp:^y u>-2--r;i-«. 7-i7pp 

4-e>^t: HP^y U >- 2 — i )Vm. 7 -y Jl^:tU- 4 
^y-1. 4->^t:HP:^y U>-2-'f;i/». 7-y^P^-4-:t4^y- l, 
4-i^\i}in^y V >- 2-'i'JVm. 7 -Jl^-)l-4-:t^V- 1, 4-~yh 
HP^y ij >- 2 --YjWS, 6-y PP-4-:^^y- 1, 4-5^tHP^:^y 
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2--i)Vm. 6-yD^-4-:t^V- 1, 4 ->^h H D^:^-^ U >- 2 ;P 
6 -X5^-;ix-4-:t+V- 1, 4- vfc FP^:^yU >- 2 --f 7 

-/7nD-4-:r^v- 1, 4-e^fcHD:^-:^yu>-2--r;i/S. 7-:7;i.:t 
D-4-:t^y-l, 4-5^fc Hn^:^yu>-2--f;i/S. 7-y^n^-4- 
:t+V-i, 4-vt:HD^^:^yj>-2-'i';i/S, 7 -x5^-;i/- 4 -?r4=-y 
-1, 4->'t HD^:^yU>-2--r;l/«^ 2. 3, 4-5^ 

t Hd4^/ U >- 2 --r;pa> 6 -:7;i/:tn- 1 , 2, 3. 4-^h^tH 
tn^y 0 >- 2-^ Jim. 2, 3. 4 -7^ h ^ t: H D + / U > 

-2--iJ]ym. 6-X5^-;i/-l, 2. 3, 4-5^-h^l:: HD^y U>-2 — f 
JIM. 6-i7UU-l, 2, 3, 4 -5^ h h HD- 4 -::j-4^V>->y U >- 2 

— f;i/S. e-yj]/:tt2 - 1, 2, 3, 4-5^h^t:Hn-4-:t4^y>'>yu 

>-2--r;«, 2, 3, 4-5=-h^b HD-4-::r4^VS>> 

/ U >- 2 --r;^^. 6-x^x;i/-i, 2, 3, 4-^h^k Fa-4-:t^ 
V>->/ U 2 --r;i-», 7-^DD-l, 2, 3, 4-5^h^hFu-4- 



-4-:^4^Vv'>y U >- 2 --r;US. 7-y'D^-l, 2, 3, 4-7"h^t 
Fn-4-:t4^y5/>y U>-2--r;v». 7-x5^x;w-i, 2, 3, 4-t- 

h^h FD-4-:t^ry~>>y U >- 2--r;Va, 6 - ^DD-4H-4-:t^ 

y^>ytf^>- 2 — r;i/S, 6 -y;i/:tD- 4h- 4 -^4^y-^>yh°5>- 

2--r;l'S. 6 -y^D^-4H-4-^^ry^>yt!^>-2-^;i/S, 6-X 
^x;i'-4H-4-:t^y^>ytf^>- 2 —f 7_/7DD-4H-4- 

:t4^y^>yt:^>-2 --r;i/X, 7 -y;i/:tD-4H-4-^^y^>ytf^ 
>-2--r;i/S, 7-y'n^:-4H-4-rr:^y^>ytf^>'-2 — r;ps, 7 
-x5^x;i/-4H-4-:t^y'^>^ytr^>-2--r;p», 6-i7DP-i, 1 

->^:t4^v- 2H- 1, 2, 4 -^>y5^7>?Ti^>- 3 — r;W»^ Q-^M 




7 -y;i/re-D- 1, 2, 3. 4-5^h^t:HD 
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D-1, 1 -v:t4^v-2H- 1. .2, A-^y-^j^T-jy-jy-^ — r;v*, 

6- :/D^-i, \-z>^^y-2Yi-\, 2, A-^y^^r-jy-jy- "i- 
-ijvm. 6 -x5=-n;i/- 1 , 1 -y:t^y- 2H- 1 , 2, 4-^yv^y-yy 

-jy-3--()Vm. 1 2H- 1. 2. A-^y/ 

^y^y^jy-^-^ovm. 7 -y)V'tu-i, i-y-t:^y-2¥L-i, 2, 
A--^y'/^y-jyyy- 3--^ 7->'*Dt-i. i-y^^y- 2H- 
1. 2, A-^y/^yz^yz^y-s-^ )vm. 7 i-s^rt^ 
>--2H-i, 2, A-^yv'^yyyyy- 3--i 6-^nD-2H- 
1, 2, 4-^>X:t^it>^T>?>-3--r;i/S, Q-y)V-^u-2n-i, 2, 

4-^>X:t^iti^Ti^>-3--r;l/S. 6-:/D^-2H-l. 2, 4-^> 
X:t^-l±>^T>?>-3-'f;WS. 6-X5^-;V-2H- 1, 2. 4-^>X:t4^ 

•^-yy-yy-3 — ovm. i -^uu-2u-i, 2, A-^yX:t^'&yy-y 
>- 3 — r;i'«> 7 -yjv:ta- 2H- 1 , 2, A-^yx^^^-jy-jy- 3 

— UVm. 7-:/u^-2H-l, 2, 4 -^>X:t^1t>^7e?>- 3 --f ;|/», 

7- xg^-;i.-2H-l, 2. 4-^>X^^--y->'T>^>-3— r^Wa^^W^ 

bvio 6 -i^aD-4-:t^y- 1, 4->?t FD4^y u>-2 — r;i'», 6- 
y)V^u-A-'t^V-i, A--J\i}iu^j\)y-2--^)vm. 
4-:r^y-i, 4->^b FD^y u>-2— r;PS> 6 4-::r4^ 
y-1, 4-i^t: Hn^y u >- 2--r;i/S, 6 nn- 4 1 , 4 
-i^t HD^:^yu >- 2 --r;i/S, 6-y;i/:^D-4-?r^y- 1, 4-5>^t 
Fn^:^yu >- 2 --r;!^*, Q-y^u^-A—^^v-l, 4->^tHD^:^ 
>- 2 --f 6 -X5^-;P-4-:t^V- 1, 4->^h FP^^r^yj > 

-2 — r;!/^;^^^^^^^^ e>(c$?^bVio 
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5 



-^n;?^>-3--r;i'», 6 -x5^-;i.- 2H-^n^>'- 3 — r;^«, 7-^ 

nD-2H-^D;>^>-3 — TJPS, 7 -y JV^tn - 2H- ^ U 3 — f;i^ 

7 -v'^D^- 2H-ii7D^>- 3 — r;i/a, 7 -X5^n;i/- 2H-i7Dp(> 

-3 — ( )\y&^m\/f^^tf)^T^^. 7-ij7Dn-2H-i^D^>- 3--r;PS> 

7 -:7;i/:tD - 2H-^Dp^>- 3 -^JVA. 7-:7^P^:-2H-i^7Dp^>-3 
— r;^*. 7-X5^x;l/-2H-^P;^>-3 — f JimmiZttf'^Vl^^o 
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5 R' 



27 



R 



28 



(i) 




2 



W5i>^>K*I^^. v-T/S, -hDS> T^7«. AD<y>l]S-^. T;P^;V 

xx;i/S, 3 ->';1/:^-p:7xx;1/X. s -yn^>'xx;i/«s s -x5=-x;i/r7x 
x;^^. 3 -^7DD-4-:7;V:tP:7xx;i/S, 4 pp- 3 -:7;1/:^p:7x 
x;i/^. 4-^np- 2 -y;V:^p >'xx;i/S> 2-i7PP-4-:7;i/:rp>'x 
x;i/*. 4-yp^-2-'7;i/:tp:7xx;i/S, 2 - ^'^P^- 4 - >';I/:^-P ^'x 
x;i/S^ 2, 4->^^iJ7DP7xx;i/*. 2, 4 -i>^:7;W:tP:7xx;i/S^ 2. 4 
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;p-7x-;i/S, 3, 4-i^^uuyx.-jv&. 3. 4-i^yjV:toyjL-jvm. 

3. 4->^-7'n^:7xz:;i/*^$f^bVi^!l<JiLT#frf§il<t;^)^T^^o 



|2®^4'<^4'f4:RtK5^i/&tf|#{c$f^bl,i, M#:e^^3«> 2-tfUv;i/»> 3-tr 
Ui^;!/*. 4-tfUi^;i/as 4-^nD-2-t:U>^;i/S> 4-y)l:tu-2- 
}fVz^JVm. 4 -^U^ - i^Jim. 4-X.^-Jl-2-}^Vz^)Vm. 4 

- o n - 3 - tf U $^;i/»> 4-yjV:tu- 3-}d0z^)Vm. 4-y^n^- 3- 
b° U i^JVm. 4 -X^-;V- 3 - tf U 5-^OD-2-tfU 5 




(j) 
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-tfUi^;i/S> 4-^nD-5-:7;i/:ta-2-tfue^;vs> 5-^uu-4- 
yjV:ta- 2-\f^Ji^jvm. 5 -^ao- 3 -tfU b-yjlt^-s- 
t!U5^;l/S, 5 ->''D^- 3 - tf U5^;«, 5-X5^-;U- 3-t!U 5 

-^nn- 2 -tru 5 -:7;P:tn- 2 - tfU $>^;PS, s-^t^p^- 

2 - tf U 5 5 -X5^-;l/- 2 ^tf U ^v?;!/*. 4-ii7PP-3-fc!UiS^^ 

4-:7;i/prp- 3-tfU^>?-;i'«, 4 -:/n^- 3 - t!U :^*>^x;v 
a, 4-x^-;p- 3 -ifU^'>^x;v^. 6 -^^7 an- 3 -If U iJ'^^^xiVS, 6 
-:7;i':tn- 3 -tf U^^>?x;i/S, 6 -:/d^- 3 - tfu :$^^>^x;i/S, 6-x5^ 
x;v- 3 -^fU:5'*^^x;l/»^^$f*bVi^■l<hLT^^f^;l<^:/^>^T#^o ^NfJ', 2 

- 1: U 5>Vl/». 3 - tf U z:^)Vm. 4 - If U >^;i/S, 4-^Da-2-tfU 
4-y)V:tU - 2 -if^Ji^JVm. 4 -y^U^- 2 -Id^J 4-X^x;i/- 
2-tfU>';i/S. 4-i^DU- 3 - tf U5^;PS, 4-y)V:tti - 3-\:fV>>JVm. 

4- :7^D^- 3 -tfU>^;i/S, 4-X5^x;i/- 3 -t!U5>VI/a. 5-i7pD-2 
-tfU>^;i/S, 5 -yjl:tti- 2-\£Vz^)l&. 5 -y'^n^-2 Ui^Jl/a> 

5 - x5=-x;v - 2 - tr u 4-'i7uu-5-y )V:t p - 2 - tf u -J)vm. 

S-^UU- 4~y)V-t^ - 2-\£^}iP)Vm. 5 -^DP- 3 -b'Uv'Jl/S, 5 

-r?;!/::*- p- 3 - tf u s-^u=e- 5-x5^x;i^-3 

-t!U>^;PS> 6 - P P - 3 - bf u ye^x;i/S, 6 -:7;u::*-p- 3 - tf Ui5^*e^ 
x>^, 6 - :7^p^ - 3 - tf U ^^v'xjl/S^ 6 -X5^x;w- 3 - tf U ^'vx;i/^, 
4 - P P - 3 - tf U i5''>'x;i/». 4->';i/:tP- 3-tfU^^5^x;i/*. 4-:/ 

p^- 3 ~tfU3^*5^x;PS. 4-x5^x;i/- 3-tfUi5^>?x;v^;^W^bVi„ 4" 

1?%. 2-tfU>?;i/S. 3-tfU>?;i/». 4-tfU5^;PS. 5-i7pp-2-t! 

Ui^;i/^^ 5 -:7;i/:rp- 2 - tf U5^;i/«^ 5 -:/p^- 2 -b°U5^;vs^ 5- 
x5^x;i/- 2 -trus/;^*^ 5-^j7PP-4-:7;i/:tP-2-tf'j 4- 
^;7pp- 5 -:7;ix::t-p- 2 - tf u 4 - ^ p p - 3 - tf u ^*>^x;i/S, 4 
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x-;i/^, tfDU;i/^^ 7U;i-*. 5^Tyu;i/»^;0^^#tf e>n, 

i|ti:i0^L.Vi„ 4 uu- 2 4-yjl:tu-2- 

^jL-)im. 4-:/D^- 2 -5^xr:;i/S, 4 -X5^x;i/- 2 -5^xx;i'S, 4 
2 -t!nu;i/X> 4-:7;i':tP- 2 -tfnu;i/S> 4-y^D^-2- 
h°n'j;^a^ 4-x5^x;i/- 2 -tfDU;i-S^ 4 - ^7 d a - 2 - :7 u;PS, 4- 
'7;i/:tn- 2 -:7U;i/»> 4 - ^'^d^- 2 u;!/^. 4-x5^x;i/-2 

. 5 -^7 DP- 2 -^xx;i/S> 5 -'7;i/:tD- 2 -5^xx;i/S, 5-7*d 
^r- 2 -5^xx;i.a. 5 -x5=-x;i/- 2 -5^xx;i/S. 5 -^uti- 2 -^7'/ 




31 
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45 



wo 2004/058715 



PCT/JP2003/016783 



^-y)V'tx2-2-^TV^))vm. 5 ->^D^-2 -5^Ty^u;w*, s-x^^x 




(1) 



1 8 

m:)^f}^7\^mm^. ->t/»> /ND<ir>0-?, t;i/^;«. r)v^=-)vm. t;u^ 

6-:i7DD-l, 5 -:^75^U >^>- 2 — OV^. Q-y )V^U- 1, 5 --^y 

46 



wo 2004/058715 



PCT/JP2003/016783 



-jy- 2-^ 7 -y)V:^u-i, 5-^y9-Vi^>-2--()vm. 7 -y^ 

5 - :^:75^u v>- 2 — r;i/*, 7-x^n;v-i, 5-i-y^^Ji^ 
>-2-^}Vm. 6-^PD-l. b-iry^^)z^y-^--()vm. 6-y)V:t 
n-1, 5-i-y^Vz^>- Q-y^u^-1, 5 --ry^^V i^>- 
3-^;i/^, 6-x^n;i/-i. 5-:h:7^ue^>-3 — ovm. i-^uu- 
1, 5 -^:75^u 3 --r;i/S> 7-'7;i/:t-D- i, b-^y'9-^)-jy- 2> 
— i)vm. i-y^u^-\, 5 -:^:7g^u >^>- 3 7-x^x;i/-i, 

5 - :?-:7^u 3 --r;i/*> e-^j^nn-i. 7 -:h:7^u 5<?>- 2 — r;^ 

6- :7;i/^p-i, 7-^:7^U>^>-2 — r;i/S> 6-y'*P^-i. 7- 

:^:75^u>?>-2 — r;i'». 6-x5^x;i/-i, 7 -:^:75^u v>- 2 — r;v^> 

6- ^DD-l, 7-:h:7^U5^>-3-'1';va, 6 ->';i/:tD- 1, 7-:^>' 

5=->J>^>-3 — 6-:/D^-i, 7 -:^:7 5^iji^>- 3 — r;i/», 6- 
2 6 -:7;i/:^D- 1 , 8 -:^:7^u 2 — r;i/». 6-:/ 

n^-l, 8 -±'7^U 5^>- 2 --f 6-X5^x;i^-l, S-'^^^^-Ui^ 

>-2 — r;i/». 7-i?pn-i, 8-:^:7^u^^>-2--r;^s. 7-:7;w:^ 
D-i, 8-:^:7g^U5^>-2-■1';I/S^ 7->^n^-i, %-^y=5-^}^j>- 
2--rjvm. 7-x5=-x;v-i. 8 -:^:7 5^u>?>- 2 — ovm. e-^au- 
1, s-^y^^Ji^y-s-^JlM. 6 -yjv-^xn- 1. 8 -:^:7 5^u >^>- 3 

6- :/D^-i, 8-:^:75^u>'>-3-i';i/». 6-x5^x;i/-i, 
8 -:h:7^u 3 --r;i/*^ 7-i7nD-i, 8 -i-:7 5^u i^>- 3 — r;w 

7 - :7;i/:tn- 1, 8 -:^:75^U >^>- 3 --i-;!/*, 7-^0^-1. 8- 
i-y^Vi^>-s-^)vms 7 -x-5^x;p- 1, 8 -:^:75^u 3 — f;^S> 

5_/7PP_2. 5 -^:75^U i^>- 3 --TJl/^^ 6 -:7;i/:tP- 2, 5 -:^:7 
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-jy-^ — r;i/». i -yMu- 2, b -i-y^v i^>- s 7-y 

>-3--<;i/», 7-^DP-2, 6--^:7g^u>^>-3--r;w». 7-7;i/:t 
D-2, 6 -:^:75^Ui^>- 3 7->'"'o^-2, 6 -:t-:75^u 
3-ri';«> 7 -x^^-:::;^- 2, 6 -i-y^^) i^>- 3 --i Ji^m. 
2, 8 -^:7 5^u >^>- 3 --r;i/». 6 -:7;i/:t-D- 2, 8-i-y^^J-y>- 3 

— r;^*^ 6-yD^-2, S -:^:75^U5^>-3 --fjPX. 6-X^x;U-2, 

8 -^:7^U>^>- 3 —f 7-5^nn-2. 8 -:^:7^u 3 --Y;!/ 

7-:7;V:^a-2, 8 -i-y^V~y>- 3 — nvm. 7-ya^-2, 8- 
'^y^0i^>-3 — ()\^m. 7-x5^x;i/-2, 8 -i-y^-v-yy- 3 — (jim. 

>- 3 7 -yjv^u- 2, s-'Ty^^J-yy- 3 — (jvm. 7 -y^u 

=E-2, 5-^y^v-yy-3 — (jum. 7 2, 5 --^y^o-yy 

- 3 )v&mi)m\f^n^o 

(a) ~ (1) (Di 2m(Dmizi3u^x. m^m^^^^ ^ th^^^X. 

mm. xhn». T^ym. yrym. Any>j!g^, r)v^)vm. r)v^=L}v 

T)Vn^yti)VTf^:::^)Vm. T ^-J ^^^^nr )V:2^yti )Vt$:::-)V7 )V^)V 

x;«. 7}V^-)]ym^^W\in^/T)V^JVmtm^V\^\ M:i^m\z}t. 2- 
^au^jij [2, 3-b] If D—;!/- 5 --r;p». 2-y)i:tu9-x.y [2, 
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3-b] tfD-;i/- 5 --r;!/^^ 2->^n^5^xy [2, s-b] tin— ;i/-5 
--r;v*^:feJ*2 -x^-;i/5^xy [2, 3-b] tro— ;i/-5 — r;i/S#&*f 

^ b © bT^tf ^ ^ <h # § c 
<SQHc:-^ViT> 

5 ~ 6 M (^^^;»t^'^b7Km»^ «mS ^ § ;i i: t> ^ gSf n L < td:^tSf P ® 5 

T^^n:h<D^7F:V. m:^\tyvji'M. tfDU;i/». ^xx;!/*, tf^yuji'S, 
-fs^'yuAX, tf^yux;vs, :t^-y-yu;i/a, :t=^tJ-y*ux;i/*, ^tv 

>^;«, t!U$>^;i/S. t!uy>^x;i/*. tfnui^x;p«, tf^^>^x;i.«, t: 
^ijs^x;!/*, :t^it>?x;i/ft. :t^-^i^yi>=i)im. "Ej^Ti^V :=-JVm. ^^T-J 
x;i/S, 5^Te^Te^x;i/«, U x;i/S, T-h^VU;i/», hUT^u 

hUTi^XjPS. Tif t!x;i^S, v^T^f hfx;i/»43j;rJCh u T^f tfx;i.s 

#^^tf§;i<h:d^^T#^c ii©^-^, 5^xx;i/a, t!^yu;pa, -f^^^yj;!/ 
S> :t^ityu;i/», ^T^/u;i/», =^r-jrv^)}vm. :7^ifx;i/», trus^ 

U ^ U x;i/S, vx;i/»*5 cktx h u Tyj b 
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v\ ^7V^j)vm. if^yj^m, -i^^^vvjm. t!ue^;i/»^ 

tfU^>^:=i;va. trDUe^n;i/«> tf^^i^-;i/a*5j;tKtf^u 

(1) 43(DQ^(75|^BJ^C:feViTfBicb fclSf Q b < © 2 ^ 3 ^ 

( 1 ) 4" CD Q ifeBJ 43 TfB« b rclSf P b < U^m^U (D 2 ^tt ^ ^1 3 ^ 

'l4©^'&m*3K^«iPibfe(^&*c5^b^ *#e^/^c£^!i<hbTJt. ^>y:7U;i/«. 
T-h^t: Fn^^y u;i/». -fy^7U;i/Ss 5" h^b Hu-r u;vs^ 

3. 4-i^t:FD-4H-4-:t^y^>ytf^r:;i.«, 4H-=^yU5^- 
^:^yu::l;^». 5>^t FD^-:^yU:=i;]/S. -xh^t Fn^:^y^U :=.;!/»> 
^y^itU^i;)/^. T-h^b FD^=-/^+)-U-;v». 5^h^t: 

FD^xy bu ^^Tv'nb'j •T-h^bFD^^Typbu-^vi/*^ 
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jm. e^b FDtfPntf Ui^;«> ^h5bHntfDDt!U>^;«. tfpntf'J 

b°P pg=-Tyu;i'». >?t: FPh°PU9^7yu;^*^ trpp:^^+f-i/u;i/»^ 
t HPif pp^4"i^-v'u;i/*, ^x/t!PU;i/S. ^^yyptfu 5 >^ 

t HP^^ryPtiU ^i^:::^;^*. 4 V -7^ b ^ t F P Sx^y U n;!/^, 1, 
2, 4-^>y5^T>^Ti^^;i/^^ 1, 1 2H- 1 , 2. 4-^> 
'/^rz^Tz^:=.JVm> 1, 2, 4-^>y:^^1±i^TS^:n;«. i/^P^>^lf 

>yu;«> tf^yp^TyptfUi5^>^x;i/S, -T^h^t FPtf^yp^^T^p 

tf U i5^*e^x;i/*. ^^i±b H P^T V^P t° U 37^i:^7 H U :^^>^x;PX, -f ^ ^$^^7^ h 

)Vm. T^h^t: HP^>^/Tiftfx;|/S, ^>ye^Tift!x;VS. •^>yhUT 
ifbx;v». ^xyTifl£x;VS. 5=-h^t: HP«yTif tfx;i/». 9=-xyi^ 
T-ift!x;i/S, 5^xy hu Tif tfx;i/S. ^yyPTif tix;p^, -^^h^tiHp 

5^T\/PTiftfx;P^, 4. 5, 6, 7-xh^bFP-5. 6--7^h^^5^l/ 
>5=-yyPtfUiS7^vx;i/*, 5, 6-hU;<^W>-4, 5, 6, 7-7=-b^t: 

u;«, 5^h^t: FP^>y5^Tyu;i/»^ 5^xy tru>^;PS^ -T^h^bHP^ 
xy tf ue^ji^a. ^xybPu;i/S, ^^rypbu v;i/Ss ^^h^tHp^^rv^ 
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e/b Fnti^y5^7yj;vs. :7 n b u 7=-b^b Ho7Pbu>^;px> 

$^b HDbnnbU ^ h^b HnbPDbU ::t=^itV^D b'J ^ 

HDbDD^T^/u;i/S. bDn::t4^ityu;wX> i^b Hp bnD::r4^i^-yu;i/ 

^r'/ti\dV ^i^=-JVm. i^b FP^yy'PbU 5 v::i;i/»> ^>V^Tifb 
5^h^b FP^>yTifb:n;v». ^^T^PTif b-;VS, -T^h^bH 
p^T\/nTiib-;va, 5^x/Tifbn;i/S. ■t^ h'^b Hn5=-x/Tifbz:;i/ 

a. 4. 5, 6, 7-^h^bHP-5, 6 -^h^><5^1/>5=-TyPbU:$'^>' 
3i;ixS:feJ;tX5. 6 - hUp^5='l/>-4. 5. 6, 7 -7^ h ^ b H P^TV^P b 
U^v^n;«:^t^^bVio i|#t::7"h^b KP^>v/5^Tyu;«, -T^b^bHP 

7 b u >^;i/»> ^h^b HP5^yy'pbu>^;i-s^ -x-b^b Hp^Tv^pb 
U iS^'>?n;PS. >^ b H P b P P b U ^ 5^x;i/S, >^ b H p b / ^ T y U JUS, 
^h^b FP:t4^ityPbU>^;i/«> >^b FPbPP^TyU;V«> 4, 5, 6, 
7-5^ h^b Hp - 5, 6 -^h^p^5^]/>^Ty^PbU^'e^n;PS43j;tX5, 
6- hUp<5^I/>'-4, 5. 6. 7 -^h^b HP^^TyPbU^^v^-JVa^J^W 

bUi>>7r«. 5^xy [2, 3-b] bU>^>. 5=-xy [2. 3-c] bU$^>> 
5^X7 [3, 2-b] bU>^>, 5^X/ [3, 2~c] bUe^>, 5^X7 [3, 

4-b] bu>^>^ 5^xy [3, 4-c] bu >^>®vi-rnTfectVi/j?t, ^xy 

[2, 3-c] bU>^>*5.fct/5^xy [3, 2-c] bU>^>;«>W^bl/io 5^x 

ybpu;ps-e«. 5^xy [2, 3-b] bPU;K ^xy [3, 2-b] bP 
u;i/»©viTn-e^)cfcv^o ^Typbu^^>Tti, 5^tv^p [4, s-b] bu 
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v>> "^yju [4, 5-c] tfU^^>, 5^Typ [5. 4-b] tfUe^>, 5^ 
T!/n [5. 4-c] tfUi^>. ^T^P [3. 4-a] tf U >^>>. ^^T^ n [ 
3, 2-a] b°U >^>CDV^-rnTfeJ;V:^/$)^\ ^^TV^D [4,- 5-c] tfUi^>*5 
J;lX5^Tyn [5, 4-c] tf U>?>:^W*LVio ^^T^D If U i5^'e^>Ttt> 5^ 
TV'n [4, 5-c] tfU^^v?>, ^^T^D [4, 5-d] b°U^^e^>. 5^TV^ 
n [5, 4-c] tfU:^^>^>> 5=-TyP [3, 2-b] ^^-J>(D\^^M^ 
ckVi7&t, 5^Tyn [4. 5-d] \i^)d^-Jyt>m'^\^^^o t!PPtfU>^>T}i. 
tfDP [2, 3-b] t:°Ue^>. tfPP [2, 3-c] h°Ui^>> fc°PP [3, 

2- b] tfU5/>, tfPP [3, 2-c] tfUi>>, tfPP [3, 4-b] b°U 
i^>. tfPP [3. 4-c] t!U>'>©ViTn-T?fed;Vi/5t, tfPP [2. 3-c 
] \±^)Vy^^XS\iUU [3, 2-c] t:°U5^>/^>W^bVi„ b°PPtfU^>^> 
Ttl. tfPP [3, 4-d] 1£U5S^>^ kfPP [3, 2-d] tfU$>^>, tf 
PP [2, 3-d] t!U 5>^>C9ViTnT'bJ;V^:^t, t!PP [3. 4-d] IfU 
Si^>:;^>W^bV^o h°U HtfU 5f/>-e^^> tfUH [2, 3-d] H'J^i^>-. 
tfUF C3, 2-d] b°'J$S>^>. tfU H [3, 4-d] tfU5>^>, hfUH [ 

- 4, 3-d] tfU55^>, tfUF [1, 2-c] tfU5v^>, HUH [1. 2- 
a] \i^)^-J>(D\^~ftVT:%^\,^ifi. tiU H [3, 4-d] bf U ^ >^>*3J;rXtf 
'J F [4. 3-d] tfU 5 5>>7&W^bVio b°^y^Ty-;i/T«. tf^y [2. 

3- d] 5^Ty— ;k tr^y [4, 3-d] g^Ti/-;K tf^y [3. 4-d] 
5=-Ty— tf^y [3, 2-d] ^ry— tr^y [4, 
3-d] 5^Ty— ;i/:fej;rj?tf^y [3. 4-d] '^y^Z—Mm'^'u^^^o yuM- 
U>^>TJ*, yn 12, 3-b] tru>^>. :7P [2, 3-c] t!U>^>, :7P 

C3. 2-b] t:U5^>> :7P [3, 2-c] HUi^>. yu [3, 4-b] b 
ij>?>, yu [3, 4-c] tfU>^>©ViTnTfeJ;V^/?)t, :7P [2. 3-c] 
t!U5/>:feJ:tX:7P [3, 2-c] if^)zy>mf^hh^o P tf U ^/>T 

(1, :t^ityP [4. 5-b] tfU$^>, :t4^1j-yp [4. 5-c] tfU5^>. 
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•^^-^VU [5, 4-b] tfU>?>, :t^-y-V'D [5, 4-c] tfU>'>, 
-tl-ya [3, 4- a] tfUi^>s :t^1t^/a [3. 2 -a] tf U >^>.(Z)Vi'rtlT 
fei;<. :t^1tyn [4, 5-c] HU>^>*5J;lX::r4^ityn [5, 4-c] If 
U>^>:^W^bVio ::^4^tf-yDtf Ui5^>?>Tt*. rt^it^a [4, 5-c] tfU 
37^e^>. rt^ityn [4, 5-cl] tfU^^>?>. ^^-y-yn [5, 4-c] tfU 
:^'e^>^ :t^Fityn [3. 4-'b] tf U:$^'>?>c^^/i-mTfecfcl/^/&^\ rt^itV'n 
[4, 5-d] tf U^i^>/5>W^H/io kfOD^^Ty— tfDD [2, 1 
-b] ^TV-J\^. HDD [1. 2-c] 5=-Ty-;P> tfDD [2, 3-d]^T 
IfDD [3. 2-d] ^Ty-;^, tfDD [3, 4-d] ^rV~-JV(D 
V^Tn'I?fecJ:<. tfDD [3, 4-d] ^T'/—)i'-^m^^Vh^o \dun:t^-^'J 
— t°DD [2, 1-b] :t^+>-y— h°DD [1, 2-c] 
— ;k tfDD [2, 3-d] :t^1^V-)l. tfDD [3, 2-d] :t4^1ty'-;K 
tfDD [3, 4-d] :t4^i^-y— ;KDViTnT'foJ:Vi:^^, tfDD [3. 4-d] 
^^ity-;W;OW^blio ^>yTiftf>T^t. 1 H- 1 -^>yTif]:f 1 
H- 2 -^>yTif tf 1 H- 3 --^>\/T'tftf >(Z)ViTn'rt)J;l/i:^^\ IH 
- 3 -^>yT-tf If >>^>W^bVio ^TVd [4, 5-c] Tiflf>T«. 4H 
-5^TyD [4. 5-c] Tiftf>. 4H-5=-TyD [4, 5-d] Tiftf>. 
AU-^^VU [5, 4-c] T-tftfX^V^TtlTfeJ^Vil^t, 4H-^TVn [ 
4, 5-d] Tif tf>:^W^bVio 9^X7 [2, 3-c] Tiftf>T^^, 4H- 
^xy [2, 3-d] T-ifH>, 4H-5=-xy [3. 2-c] Tif If >©V^'rn 
TfeckVi:;5>t, 4H-5"xy [2, 3-d] Tif tf bV^o 

©5 — 7 MODmmm^m. < }tyfmu(D 2 ^ts^fe^ 3 mitcDm^^ii:. 
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im-3mm^iyrc/\uy^yrjv^jvm. r^ym. iyyjm. r^z^jm. b 
^ D ^ >5^;i/X, 1 - ^ V ^ o :7° D t°;i/^7^j: EcDC.-c.^y^ur )V^)V 

xh=^>';^?;i/3i^x;i/S. t e r t -y h^->:^ JV-^:=.)l^mf3:^) > T^y 

Ci-c.TJV^^jim mxit. jL^juMTji^) . c,-c 

m mx\t. N, N-i^^^jvT^y n, N-i^x5^;i/T5y^^;i^ 
S^ N-x5^;i/-N-^5^;i'T^/x^;i/S:^^) . c^- CbT;!/^^^^':^?;!/^ 
x;vT5y c,-C6T;i^4^;i/a (f^j;i^f. b=^^5>:^;V3i^x;i/TSyx^;i/», 
t e r t h4^'>^;i/2i^x;i/T$ yx5^;i/S/^d:£) . c,- 0^7 y-f;!/* 
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c,-c, 



-f vyDtf;i^:^7;wt^:'f ;i/*> ter t ->^5^;i/;t?;i/A'^-r;vS?^<H) . n, 

mx.\-t. N-^^;wT5ys. N-x^;wT$y^/^^) ^ (c 
5^;vT^y», N-x9^;i/-N-y5^;i/T5yS;^ci:^^) , T^y 7>;i'3jNx;i/». 

(FyA^^^ ifou>?x;i/*, tf^Us^x;i/S. fc°^^>?x;i/a. ^;1/5}nU 
x;vs, \f.^)-J)Vm. IfU^v'x;!/*, -5^ b-^t Fi=itf^x;i/»/^cJ:^) . -LIB© 

Sfj:<H) . ±BB(D5~6S(^itm?i^»-T5y-c,-c,T;i/^;i/S mxu. 
N- 2 — r;v) j :^^yvw■s.^) , ±fBcD5~6M®ig^ 

^^S-T^y^ (^ll^frf. \±^)i>)\/y^jmf^E) . ±fBc^ 5 ~ 6 M©it*IS 
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^m-^^^^m m^\t. 4-tf U5^:::;i-:t^>-S^ (1 -;'^5^;P-f $y tf^U 

c,7)v^)vm m^u> 4, 4-e^:t^v5^:tt;i/5jNU >- 1 --r;i/) 
-c,-c,rji^jvm mx^t. n- (4, s-s^tFa-i, 3-:^^-^ 

mom^mitTiamm. 5-y^jv-4, 5, e, 7--7^h^t:FD5^Typ [5, 

4-c] l:fU>^>-2--r;i/S> 4, 5. 6. 7 -7^ h ^ t H D5^T\/D [5, 

4- c] tfU5>>- 2 --f 5 -^^i7DyDt!;V-4, 5, 6. 7—7^h^ 

tHP^^T^p [5, 4-c] h°Ui^>- 2 5 -;^;^3^^>^p^^;l/- 
4, 5, 6, [5, 4-c] tfU^^>-2 — r;P», 

5- ^^)1^-4, 5, 6. 7 -^h^t Hn^^ryn [5, 4-c] HU>^>- 

2 — r;^*^ s- (4-hfu>^;i/) -4, 5, 6, 7 --T^h^t Ho^^-Tyu [ 

5, 4-c] tfUi^>-2--r;ua. 5-p^5^;i/-4, 5, 6, 7-5=-h^tF 
D^T\/D [4. 5-c] If U-:^>-2--r;i/S. 6-p^5^;i/-4, 5, 6, 7 
-^h^fcHD^^xy [2, 3-c] tfU v>-2--r;P». 5-p<5^;i/-4, 
5, 6. 7-7^h^t Hn:t^1^^/D C5. 4-c] tf U 2 — r;l/»^ 5 

-^5^;i/-4, 6 ->^t HD- 5H- tfan [3. 4-d] ^r'/—)V- 2 — T 
5, 7 ->>^t: Hp- 6 nn [3. 4-d] t: U ^i^>- 2 --f 
5, 6 ->^^5^;i/-4, 5. 6, 7 -T^b^b KP9^y\/P [4. 5-d 
] b°U:$7^>^>-2 5, e-i^^^JV-4, 5, 6, 7-^h^hHD 
rt^^ityp [4. 5-d] tfUi5^^>^>- 2 — r;l/Ss 5 - v^^^-;!/^ 5 / - 4 , 
5, 6, 7 -T^h^h HP^>y [d] 5^Ty-;i/- 2 — r;VS, 5- (4-t! 
Vi>JV) -4, 5, 6, 7 -5^ b HP5^7V^n [5, 4-c] t:Uv>-2 
— Y;!^*. 6, 7 ->^k FP-4H-tf^y [4. 3 - d ] ^^T^-JV- 2 --T 
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4, 5 -i^t FD:t-^1ty-;l/- 2 — ( Jimm(Di^\i]^a:t^-^VV )Vm. 4- 
[N- (4, 5 -i^b FDrt^^lty— 2 --Y;!/) -N -;>^5^;1/T 5 y 
] ^:tyx.>-2-^J]ym. 4- [N- (4. 5 -z^\iVU:t^'^'/-JV- 2 - 
-iJV) -N-^^JVT^y - 3 -^DD5^:t:7x>- 2 --r;l/S> 5- 

(N-y<^jir^y^^)V) 5=-Ty'— ;p-2— r;i^*. 5- (N-^^;i/T5y 
^:ty3u>- 2-^)vm. 5- (N, N->5^g^;i/T^y;^5^;i/) g^r 
2 -'I'jV*, 5- (N, N-s^p^5";i/r5y 5^:t:7a:>-2- 
-r;i^*> 5- (N, N->'^5^;i'Tsy^g^;i/) tfu>^>-2 — r;i/«^©5~ 

Vi%v<u^mx(Dmm^2^6(Dr)V'^-u>m. \a.m^'hv<\t^uvi(Dm 
2 ~ 6 (DTjv^-uym. mm^^m-r^ ^th$>^2 m(Dmm ^ l < ^i:^ 
mm CO 5 ~ 6 M(03^5b:^'fb7j<^s, e^^^ wr s ji i: ^ ^ 2 m(Dmm ^ b < 

mM'^hh<\t^^^(Dmmm2--6(Dr)v^-u>mtVT\t. m^\t. e 
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^u\f.-v>m. ^^:^vy^. ^y=^-vym. ^^=y:2.vymm^mi 

*3 J; :7 31 n 1/ > S ^ W ^ b V i o 

*(Dmm\z:is\^>x9'd,m\^r;iMm'hv<^f^mm<D5-^7M.(Dmmm-^^2m(Dmt 
r'/-)V. yy^>. tf^>, tfu>^>. tru^>?>, \f.^)^-j>. tfpue^^, 

tf^^S^>. tl^Ue>^>^ :t^-t?-v>'> -^^-^-JT-Jy. ^:;i/:?j^U>. 5^T5^>, 

4'Tfeb°5v^-;i/> -fs^'y^-;i/, ^r^j-ji. ^ts^tv* 

— ;k y^if>, hfue^>, fc°u^i^>, ifUi5^^>^>. tfDU>^>, tf^^>^>. 

tf^US^>> hUT^/-;K hUT>^>^ Tiftf>> v^T-tf tf >43<i:tX h U Tif 
tf >^^^ 2 '(ffiCDft^ifcCo © b l/i-^il <h bT#tf § :i t f)^X^^ o 

' 2 mo^m b < ^wtsfn© 2 3ittS7tf^ 3 m^(Dm^mih7i^mm^i^x\t. 

(1) 4'a)Q'<^^BJfc:fel.iT|3«b;fctSfPfeb<t*^ISfqcD2^i4^fc 
3 ^'14 ® If '&^'(b7j<*yi>t 2 «(D ^ o t> CD ^,^nife b , tM i b T 

-f>5^>^ -r>y>, :^:7i57i/>. y^h^}:i]^tii-y^u>. r>hy^>. y 

x.i->hu>m-^^2m<Dmtt£'or-'h(D^m^f^^tmx^. -i y^^y^^n^ 
y^v >i)t 2m(Dmtfj:-Drch(D^&^vhmt bx^tf ^t^^x^^o 
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(1) ^(DQ*(Dmm\z^\^x$s,mvrcmm%h<\t.^mm(D2m^i^r:i 

T^h^t Fn-f >FU>'>^ ^yv^'9-y'J—)\^. ^ F^h Fn^^y^^yy^— 
^:7 5^U5^>^ T^F^t FP"^y5^U>?>, 5^xytfUi^>, 7=-F^tFP5=-X 
ytfU>'>^ ^TyDt!U>^>, T^F^t: Fa^TV^DtfUv'^, ^T^/DtfU 
^'-J>. 5=-F^ t FD^^yyp t:Ui5'^>^>, tfDDh°U>'>> >^^k FDtiDntr 
U>?>> 7^ F^fc Fn tfDDHU i^>> tfDPtfU$>'>^ Fa t!PO t!U 

a>^>. i^t FP tf u F^^y; tf^y5^TV-;K FPtr^y^ry 

— :7at!Ui^>, ^^-F^t Fpy PI^U 5^>, :t^1^-ypl£U 5^>, -t^F^ 
t Fa::r4^-y-yPtfU e^>. jT^ityptfUiJ^'v^^, -T^F^ t FP:t4^i^-yPtf 

^)^-jy. trpp5^TV-;K i^t fphpp^^ti/— tfpp:^=^^-y-\/-;i/. 

>>^t: FPt;PP:r4^tf-V-;i/. ^>yT^f t:>#:d^^2{ffioaifcCo7tt>©S#tf 

^yu>. -ry^yu^^ ^^■F'^fc Fp-r y^y u >^ ^>y9^Ti/-;K :^■7 

5^U>^>. 5^xyt!Ui^>, ^TyPlfU-^>, 7^-F-^b: FP^^yy^Ptf Ui^>^ 
^TyptfUi5^>^>> tfPPlfU>^>> 5^F^t: FPtfPPtrue^>. tfUFlf 
U5>^>, tf^y^Ty-;K S^t: FDtf^y5^Ty-;K >'ntfUi^>> 
thy p tf U 5^ >^ :t^ity P tf U ^^i^ }±u n^r y-;i/, t F p tf p p 5^ 
;F> b°PP:t^ity-;F*5d;t/e^t FPt!PP::r4^1^y-;i/5&^*2ffi<DX^ 

n^m^(Dm^^z}tm\zmm-^t^< ^ mxui-y^v-yyxu. 1, 5-. 1, 
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6-, 1, 7-, 1, 8-, 2, 6-, 2, 7-:^:7^U5>>OViTni?t)ck<, 

5^xy tf ue^>T«, 5^xy [2, 3-b] ifu>^>. 5^xy [2, 3-c] tf 

Ui^>, 5=-X/ [3, 2-b] tfUi^>. 5^X7. [3, 2-c] tfU5^>. 5^X 
y [3, 4.-b] tfU>^>. 5^xy [3. 4-c] tf U>^>(DVi-rnTfej:<^ 
5^Tynti'J>^>i:J^> ^^TV^o [4, 5-b] b°U>^>^ 5=-7yn [4, 5- 
c] tfU>^>. ^Tl/n [5, 4-b] tfUi^>, ^TV^D [5, 4-c] fc°U 
>^>, ^T^/P [3, 4 -a] tfU>'>, =^y^Ju [3, 2 -a] h'U'^XDV^ 
^XV^^^<. 5^TyDb°Ui5^'>^>T^*> 5^Ty^D [4, 5-c] t:U:^'S^>, 
^ryP [4, 5-d] lfUi$^>^>, J-T'Ju [5, 4-c] ^7 
V^P [3, 2-b] }±^)^-J>(D\^-tM^^<. tiPP t!U>^>T«> tfPP 
[2, 3-b] b°U>^>^ HPP [2, 3-c] t:U>^>> tfPP [3, 2-b 
] tfUi^>^ tfPP [3, 2-c] tfU>^>, t!PP [3, 4-b] tfUe^>, 
tfDP [3, 4-c] t!U>^>©l/iTm?feJ;<. tfPPtfU5>^>T«. tfP 
P [3, 4-d] tfU$i^>. tiPP [3. 2-d] t:U$-:^>. b°PP [2, 

3- d] tfU^i^>®ViTnTfei:<. tfU FtfU^>^>Ttt. tfU H [2. 3 
-d] tfU5>^>, tfUH [3, 2-d] tfU5i^>. tf U F [3, 4-d] tf 

u ^>?>®viTnTfej;<, h°^y^Ty-;i/Ttt. tf^y [2, s-d] 

tf^y [4, 3-d] ^T'/.-)V. tf^y [3. 4-d] =^rv-)V. 
tf^y [3, 2-d] ^'Ti/— ;p©vi'rn7?fej;<. yu}±^)-jy^n. yu [ 

2. 3-b] fc:U>'>. :7P [2. 3-c] t!Ui^>. y d [3. 2-b] tfU 

ya 13, 2-c] tfUv^^^ :7P [3, 4-b] }dVP>. :7P [3, 

4- c] t:US^>CDV^-rnTfei;<, :*-=^ityP tf U >^>Tf*. rt^lJ-^n [4. 

5- b] tfU>^>^ :t^ityP [4, 5-c] h°Ui>^>> [5. 4- 
b] tfU>^>. :t^^Vu [5. 4-c] lfUS^>. :t^i^-yP [3, 4 -a] 
tiU':^>^ [3. 2 -a] t: U e^>CDV^-rnTfe J; < . :t=^itV^Pt:° 
U^^i^>^iS. ::t4^1^-yp [4, 5-c] IfU^^i^^, :t^r1i-yP [4, 5-d 
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] }^^J^i^>. r^^-y-ya [5, 4-c] tfUi^'>^>. :t^D'Vu [3, 4-b 

] i£U ^^>^>(Di'i-rn-efeJ;<. If na^^ry— b°DD [2, i-b] 
^Ty-;i/, ifpp [1, 2-c] tfpp [3, 2-d] ^ry- 

tfDD [3. 4-d] '^T'/-)im^irn'Vh^< . \d:uu:t=^^v—)W 

\t. Hop [2. l-b] :^^ity-;K tiPP [1. 2-c] ::^^+>-y-;i/. 
tfPP [2, 3-d3 :^^ity-;K tfPP [3, 2-d] ::r^+>-y-;i/. tfP 
P [3, 4-d] :t^1^V-)Vm^-ttlX^%^<s ^tc^n^om^m^l^^O 

JtlBO 2 ©tSfn b < Ji:^fiSfp<D 5-6 McD^JK^>fb7Km»> 2 momfu 

b < tw^fp© 5 ~ 7 m(Dmm'm^^. 2 tt^isfpfe u < \t^mm(D 2 m^^tc 
u 3 mi^(Dm^m\:7mm. :is^xS2m(Dmm^iy < ^t^mucD 2 m^^tm 3 

^^^v<\tm^(Dmmmii-6 0)r)v^)\^m m^^t. ^^jm. x.^)mf3i 

mMmi2^6<DTjv^=i)vm mxit. t:n;us. rvjvmfsiE) . mm^it^v 
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\-i.:^mm<D 5 ~ 7 McDii^ii^»43 j;t;sm^^wr^ ^t%;^^2m<Dmmh 

im<D2 ^'14 ^ 3 (D If * 3Ei^ST ^ ^ «^ « . S Q ' z^?^^ 

-m^ (1) 

Q'-Q^-T^-N (R') -Q'-N (RO -T'-Q^ (1) 
[^4". R', R', Q'. Q'. Q'. T'':j3 J;tXTni. Iut3<hl^bfe©^^t- o 

] 

TiBcD— (1') 
Q'-T°-N (R') -Q'-N (R^*) -T'-Q^ (l!) 

[^4^. Q'«. JhfB(^2 3^tt*:^cJ^3^ft©^-^^{t;7jcm», ^/^«2 5itt^ 
fe«3IS'|4(Z)|i^iim^^S*^b, R'. R^ Q\ T"43J:tXTU*, MtB 

P :7 P tf U «^»^Wt-^iI<i:fe^^^^+>-yPtf U S^S^ 
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fi^S^ WT § c <h ^ § H n n rt^ityj gmS^^f ^ :i ^: ^ 

7=^h-^bHD^xyT^ftr:^;i/^> •ems^wr^':i^t)^§4. 5, e, 7- 

^Wt" ^C:<hfe2b^5, 6 - h Up<'5=-W>-4. 5, 6. 7 -5^ h b F D5^T 

L < «:=F^^P(^ 5-6 M©^^^'fb7j<**S7ctt«M»^W"r^ i: ^ ^ 2 
ffi(Dl§fPfeb< «^^^P(D5~7S<^<ft^^5t^"r^§feO:dW^b<, ^Q' 

-Q^-ibTti. 4- (4-bU>^;i/) :7xn;i.*. 4- (2-bU>^;i/) :7 
rc-;i/S. 5- (4-b'j>>vi/) 5^Tyu;i/», 1- (4-bUv;i/) b^u>? 
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JV) tf^U>^>-4--r;^*, \£y JVm. 4- (2 -T ^ y :^)]^y 

y:iL-)V) yx.-jvm. 4- (2-r^i^yy:c-jv) ya^-jim. a- {2- 
:^'^)V7.)Vy^:r.)Vyx.:^)V) ^'xn;!/^, 4- (2 -T^y^5=-;P:7x-;w 
:7x-;i/S, 4- (2 -:^?;wt^-f;i/7x :=.;!/) :7x-;i/«> 4- (2--r^^* 
yu;v) :7x:n;i/», 4- (i-p^5^;i/-2 — r^^^^u;!/) :7xz:;i/^, 4- 

(2, 3. 4, 5-5^h^t HDt:U^5^>-2 — f;!/) :7xn;i/», 4- (1 

-p^5^;v-2, 3, 4, 5 -^h^t Fnb°U5e^>- 2 --rjp) :7x:=.;i/S, 

4- (5 -T- h^l/U;i/) :7a:n;i/*, 1- (4-tfU>^;i/) tf^U>^>-4- 

-r;«, 3- (4-tf^u>^;v) v:t^i^-\/u>- 5 — r;^»^ s- (4-t 

5$^y:7x-;i/) < v^^+f-y^u >- 5 - s- (4-tf^Ui^;v) -fv 

:^^r-tl-yU>^>- 5 --r;l/S^ 3- (4 -T^ 5^7 7xn;i/) -f y ^T^^+i-y U 

>-5--r;i'^, 2- (4-tf^u >^;i-) -i. 3, 4-5^TS/Ty'— ;v-5- 
■i)vm. 2- (4-T5y :7x-;i/) -1, 3, A-^^-^i^rV—)V- ^-^ 
4- ( 4 - tf ^ u tf^U5^>- 1 -'i';)/^^ 4- (4-tf^U5^;v 
) t!^^>^>- 1 --f 4- (4-tf^^5^n;i/) k!^^>^>- 1 --f 

1- ( 4 - tf U ^ tf^Ui^>- 1 --f;!/*, 1- {2-^^)V\L^)^-J 

>-4— tf^U>?>-4 — i)Vm. 1- (4- tf U tfnU>'> 

-3-'f;i/S, 1- (4-p^9^;H:f U5>?>-6-'f tf^^>^>-4 — r;u 
1 - (2 -p^5^;i/t°u 5>^>-4-'i';i') t:uu>^>-4-'i';i'». 1- ( 
6 -^PDtf u $>^>-4 — r;i/) tf^ui^>-4 — r;^s^ 5- (4-^pd 
:7xr:;i/) ^:t:7x>- 2 2- (4 -i/noyxn;!.) ^t^— 
4 — i 3- (4-i:7Dn>'x-;i/) - iH-tfp-;i/- 2 — i )vm. 4- 
(4-\f^J^i>=L)U) :7x:n;i/S, 4- (4— r^^l/U;V) :7x:=:;i.S. 5- 
(h!us^>-4-'i';i/) tfU5>^>-2--r;i/S, 2' - [ ($^p<5^;i/T5y) 
p^5^;i/3 [1, 1' -ifyx-;i/] -4-'f;i/»> 4- [2- (t HP4^>'p^5=• 
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-4 — uvm. 4- (3-:r^y^;i/4NU >-4-^;i/) :7ji-;i/a/^cC^^^$?^ 



fet^^- (GH^) .-CH^-A-CH^- (CH^) „- m^XXSnU^^ 

mnv^o. i~3 0M^^^b, Anmmm^. ^^m^. a^i^^, -so 

-SO2-. -NH-, -0-NH-. -NH-NH-. -S-NH-^ - 

^>i?ffi^tbT7K*J^^^ 7j<mSx t;i/4^;i/S> T;i/^r-;i/S^ t;i/^:^;ws 
T;i/3^'>;^j;i/3^::i;i/T;i/^;vT^y». ti)V-^^iyT)V^)vy^jm. r 
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^ ~ ;i/ - N - T;p^^;u;^;wt^:-r n - TJU^n;!/- n - T;i/4^;i'-:t? ;wt^ 
■i}vr)v^)vm. N-T;^3^>^:^;wt^•^;^s^ N-T;i/^;i/-N-T;pr3^ 

S^S^* bx J; 3 ~ 6 M^^lt*^;^' tsjvn^-^ )vr)V^)vm 
T;i'^;i/^-hicem»=&Wbxt>j;v^N-T;i/^;^*;wt^-r;i/T;i/^;va> t 

3~6M<^i«m^*v g^S^Wbx'foJ;Vi3~6*©it^MT;i'^;i/S. t;1' 

5y:7!3;i'#::n;i/*, TU— ;P7s;V3}^::i;VT5 7)V^)V7.)V^::^ 
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ji/-^=E'i jums n-t;1/4^;1/-n-tu— ;i/:^;wt^^;i/^. n-t;1/^;I/-n 
- 3~6S©itm^:^;wt^'i';WT;v^;i/S> n-t;w1/-n-tu-;1/;^7;1/ 



] 
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(Dmmm^m^m^ b < , 5 ~ 7 2.m(Dm'^mh7mm^rM 5-7*02 

TMm- (CHj) ^-CH^-A-CHj- (CH^) (^4", m*5 J;tXn 

iiH^. ^^'^^i^<i^m'^(Dc-c,7)u^jv& m^^-£. y^^jvm. iy^uy 

h'uxu. ±SB © c , - c ,r)v^)vm i ^ © t / b ;b o 
)vm^vx\tzimm-^ im^mt^um''^'^t^u6^^'^<D^mWi 2 ~ e © ^ © c 

l«J;ltf, tfx;i/S. TU;1/«;^j:^) i^^^^l-fen^o T;1/^x;I/S^: bT^Hfi^ 
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Mc^it^^aaiUx^. tfDU;]/». 5^x-;u^, t^^yu;^s^ ^^yvvjv 
tf^yux;i/«, :t4^ityu;i/S. ^e-^ri^^/ux;i/«, :t^D-yTVVJm. 

:t^-^VUz^-J\yms ^TWJim. ^TV^J—)Vm. ^7i^7VV)\^m. 

x;i/S, tf-^^>^x;i/S. tf^U>^x;i^S, -^^^-jy-j-)]/ 
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tfDU>?n;VS, 3 -b Hn^^i/lf nU>^:=i;va^ tf^Ui^;^^, tf^^i^:^;!/ 

T^h^t FDtf^^;i/S> t!U>?;i'», 1. 2. 4-:t^-it>>^Tyu;v^> 

3-;<5^;^-l, 2, 4-:r^+l-$^T\/'J;l'S> 5-^5^;i/-l, 2. 4-:^^ 

it>'TV^U;l/»^ 1, 3, 4 -^^1^->^TyU;i/*. 5-^^;V-l, 3, 4- 
:t^it>^TV^U;P»> 5- {h^)yMU^^)V) -1, 3, 4-:t^1^-i^Ty 

u;!^^. 1, 3 -;r^ityu;i/*. i, 3, 4-5^T>^T\/u;i'a. 5-^^^)^ 

-1, 3, 4 -^T>5Ty^u;i/»> 1, 2, -~^^-^v^)i^=:^)vmm^mw^zLh 

ifi-V^^o Sm^^^bXfeJ;^^i3~6M©II*^T;mr;i/*i:bTJ^. ±IB(D 
e^*^WbTfe J: 3 ~ 6M®m^3KS 1 M5^>^*T;i/^;«}cS^U;^fe© (^J 

^^)vm. 7Kmm. :=l^DS^ i^ry*. Any>M^. ±f3(DC2-c6T;i/<>- 
±fl2©C2-CBT;i/^ri;i/S, ±fB(^c,- CeAD^y T;^^;^»^ ± 
fS©c,-C6T;i/3=^^>-S. ;^7;i/4<^v*. :^j;i/;t^-r;i/*. ±wB©c,-CgT 
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;i-T^ y T;i/^;i'»<hLT«. ±f3©c,-C6T->;PT^ yS/^?^^±fB©c,-Ce 

c,-C6T;i/4^;«©S^j!M^_hf::c,-C6T;i/^;«Hil^^K^b7tt>© (^j 

y^;i'T^yy>^;i/»> N-x^;i/-N-y5=-;VT$ yx5^;i/Sfd:^) ^^^^tfe, 

® (^J;l}f^ TU;i/:^;wt^-r;i/x5^;va;^<jf) >^^*^tf e>n-5o n-t;1/^x;1/ 
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m^\t. :^ h^zy:^ jw^'^'i )m■f3:^) -^mw^n^o N-T;i-n^v^;i/n 
=^-<}VT)v^)v^t bx^i. AL%^(Di<i-Cy-c,r)vu^zyts}vn^^)vmifim. 

^-r;i'T;i/^;«<hLT«. ±M(D¥i-c,-c,r)V^)V-n-c,-c,T)v:2 
^iytDv^^^-ov^ffim.m'^'h V < \t^mi<i(Dc,-c,T)v=^jim\zmmi^rcL h 

-c,T)v^jv7.jV'^=L)m-fymm'^x%i^<\t^^^(DCt-c,r)v=^jvmzmm 
7 5 ymz±m(D'^)i^^iy c , - c ,7Ji^)imt^ 1 mmm vt^h(D mxu. 

t})V^^zy:^^)V7^/ms )V-i}^^zyJL^)V7 ^ J mUE) i^mH^n^o 7 
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jv^-jvmim-^mmhrcho m^\t. ^h^>'ti)i^^:::^)vr^ym. ter 

N- c,-C6T;i/4^;i'y5 t5s>vs. AD^^>m^. ;^7;i/^=^-> 
~>T/*. A»;wt^-f c,- C6T;i^n:^>'S. c,- C6T;i/;^jy-r 

;t^-r;i/X. N- (2 -k Fn^p->x5^;i/) :^;;wtt-r;i.S, n- (z-yju^ 
ujL^jV) :^jV/^^^jvm. N- (2 ->-Tyx5^;i/) ;^j;Wt^-r;PS. N- ( 

N- ( 2 - T ^ y x5^;i/) :^j;wt^-r;i/S, N- (2 - r^i^j x.^)i) t})vn 

n^-r;i/S> c,-C6T;i/n^>'», c.-CeT;^;^?/^;^'^^ c,- CeT;!/;!?^ 
^ y c , - C6T;^^;l/x;^3}^x;l/T ^ y ^^TSM^nxviT ^ J: 

mi^;^, :53^'K^;«:feb< ^i^t^©c,-C6T;i/4^;i/S2jiaTgM$n7t^;i/;^^^-r 

n^-r;!^^, N-x^;i/-N-y5^;p;^7;wt^'f n — (yyuidjiy-N- 
y^;i/;^3;i//t^-r;i'»> n- (2 -b Hn^^e^x^^-;!/) -N-y5^;w^;wt^-r 
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J\^m. N. N-tfX (2-t Hd^:>X5=-;1/) tJJVA'^^JVm. N, N-trx ( 
2-y)V:tnx.^jl) :^j;wt^-r;i/*. N- (2 -i^ry x^;i/) -n-?^^)V 
:^;wtt-r;i/X. N- (2 h^^vx^;^) -N-p<.5^;i/;^7;wt^'f n 

feil;'^(75C,-CeT;i/^;i/*fcfi^Lfe=b(Z) N-y5^;i/:^f;i/;t^-r;i'P< 
N- (2 -h Fn^^v'X^^;!^) :*»;wt^-r;i'P^5^;i/afcj:<J:) ;&^'^tfe>n 

^;i/S<hbT«. Jt5zE(^c,- C6T;P^;i-S-h(^»^a^WbTfeJ;iiN, n- 

#x;p^. T^^i^=i)ltiJVy^=.jim. 3 -h Ha^->T-if5^v^x;i/:^j;l/3i^x;i/ 
3 h4^S/THf5^>^x;i/:^7;P3)^x;i/S, bin u e^x;i/:^7;i/3}^x;i/«. 3- 

t Hn4^$/tf D U >^x;i/:^7;i/j}^x;p^, 3 -:7;i/:tD tf d U >^x;i/;^7;i/3}^x;va, 

tf^U s^;L';^;i/3i^x;vx, t°^^>'x;i^:^7;i/#x;p^. ^:;l/JJ^Ux;^:^^;^4^x;l/ 
5=-:t-^;i/3}>Ux;i/:^7;i/xj^x;i/S, 1, 1 ->^:t^y5^::^^;i/3jNUx;i/:ij;i/7l^ 

x;«, -T-h-^fc FDtf9x;i/:^j;i/5j^x;i/S, tf u >^;i/:^;i/3j^x;i.s, :7d<;1/ 

1/^3-6 M(^1«^^:*?;P^x;PT;i'4^;i/*<h bT^i, ±fS©m»^WbTfeck 

3 ~ 6 m(Dmmm:^ i i@/?>^*Jit3cD c, - C6y;v4^;vS(c«mb:^ 
© T-tf5^i>^x;i/;i/;V/}^x;i/p<>^;i/«. tf a u i^x;^:^;;l/7J^x;I/x^;l/ 
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^±izmm&^mvxh^\^^N-rjv^)v:^}w^=E'i)imtmmjM^i!)^^mm-^ 

^>^7)u^-iim^vx\t. ±m(Dc^-c,rji^jvm±\zmmm^miyXh^i^ 
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tf^U5>^;i/x;i/:^hx;i/S, tr^-^>?n;px;i'5js-;i/S> ^;U3jNUx;i/7.;i/3j>x;i/ 

;^»ibTJ^. ±IBOC,-C6T;P^;W»Ji}C«^*§^bTt)c];Vm, N-i>^ 
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-x5^;i/-N-;<5^;i/;^;wt^-r;i/T-fe5=-;i/»;^c<H) ^m^f^ti^o rjv^jvm 
N - T u -;i/:^»;wt^-r bx^i. ±i3©n - t u ;wt^-r 

;1/S(DS*M^± It^^;^ b < «rJ3^Mi|;»^ © c , - c 6T;w4^;p»;^m^ b o 

(Dmmm:^jm^^jm(D^mmf-±\zmm^%v<}t^mt<Dc^-c,rji^=^ 

-Mjv;^^^ jimmmv^ hv< ^t^^^o c , - c,7ji^jm\zmmi^ft ^ 
(D m^^-i. y x.-Mji;'^^^ ji^^jmts-^) ^mw^n^o n-s-gm 
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m(Z)^mmi^±\zmm^h b < \t^^^(D c , - c.rjV'^jmtmmLrc fe © ( 

r^y:fy)V^^:t^jvm\t. -c (=s) -NH^-e^^n^^-eafet^. n- 

y ji^jir ^ / :^ )imtLx\t. ±fB®y;i/^;i/SifliT«m$nfe 

=¥)vr ^ y )\y-^^:^-()]/m^L'X\t. ±m(DY)\y^)vm2mxmW:-^nr^y^ 

T;i/4^;P5^:tT;i/4^;i/»<hbT«. amt^c. ^^t^'bb< ^^^t^^c.-CsT;!/ 

b < c , - c,y)v^)vm\zmm vtcihco 

x^^o N-yiyA--N-yji^jvy^yy)i^jimiiL'X}t. y^y-c^- 
c,T }v^)m<DmmM^Ai\zc^- c,y )v=^)vmty iy)i'mmmvrzh(D m 

y)u^u>mh vxu. mmm. i ~ s (Dmmu^rcWj^^moyji^uym^ 
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-o-c (=o) -o-T^^n^^T^^o /"cc^s, ±fB(^mB^tc*3ViT, «m 

TJi/^n;i/», y;i/^:^;i/*, AD<ir>j!^^, ;\n^V t;1/^;v*. y^y 
b HDc^W^y*. T;i/n:^W5/S, r^jTjv^jvm. n-t;p^ 

N-7jv^zLj]/tiJV/'<^'iJU&. N-T;i'^:=.;i/;^;wtt-r;PT;i/^;i/a. n- 
/-^^-i jvy)]y=^)V&. N-7)v:n:^iytiJvn=E-r Am. n-t;I/+;1/-n-t;1/ 
- N - T;i/n ^ v':^? ;w\*^-f j\^Tj]/=¥)vm. i ~ 3 M(7)T;wi/»Te^$nT 
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N->?y;^=^;^:^;wt^'Y;l/T;I/^;^x;^7j^-;^s^ yji^juxjiyi^:^Ayiyjv 
r ^ y :^ jv^^:t^ jvm. N-TJV^)i7^y:^ji^^^:t-i)vm. n, N- 
bTt)J:ViT v;i/T5 y*, T>';i/T5y t;1/4^;1/S^ t;1/zi^v'X, t;^^:^ 
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N-i^Tjv=^)VtiJi'/'^=E-( jV7JV^j\^^. t;1/=^;I/7;;1/7Jn-;1/T^ 7)i^ 

^>^^9^;i/S> 2 -fc FD^->x5^;i/S, 1 - 1: Kn^^S/- 1 -p^5^;i/x^;i/*, 

xh^~>;i?;i/3}^x;i/T^y», N-T u;i/;^?;i/A*^-r;^S. N-TU;^;^j;i/n^ 
-f n-tu;1/-n-^^;1':^7;wn'^'1';p», n-tu;1/-n-^^ 

i^>^^)l^tl)WVM Jim. N, N, N' - b U ^5^;l/:^7;Wty-r;Pa, ^:$7>7. 
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N--i'yyDlf;i/;^;i//t^-r;i/»> N- t e r t -y^^)\^ti JW^^-i JVM. N- 

- d-JLh^iytUl-^-JViy^wfu}^)],) tUV/^^^-i Jim. N- (2-t:H 

N- (2 h^^v-x^^;!/) ;^r;wt^-r;i'S. N- ^;w\* 
^-r;vs. N- (2 -T^/x^^;]/) :^/;wt^-r;^^^ n- 

N-x5^;i/-N-^5^;i/:^7;i//t^-f n — fyy°u}£ji^-N~ 
;^9^;P;^7;i/;t^<;i/S, n-p^5^;i.-n-:7°d tf;i/;^7;W\^^-i';v*. n- (2- 
hH^=^^>'X^;^) -N-^5^;i/;^;wt^-r;i'«. n- (2-yjV:tuai^ji) 
--N-^^JUi:])^^^^)^^. N, N-Hx (2-t: Hd:^>^x5^;0 ;;!j;wtt 
N, N-tiy^ (2-:7;v:tPX5^;i/) n- (2->^h 

yu;p». 4, 5 -e^ti Fn:t^-y-yu;i/», 5-y5^;p:t^+)-yu;i'a. -Y^ 
rvvjim. s-y^;!.-!, 2, 4 -:t^-y->^Tyu;i/«. 5-y5^;i.-i, 

2, 4-:t^-y->>^TyU;L'»> 1, 3, 4-:t4^it'xTyU;l-», 5-:^^JV- 
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i, 3, 4-:t^D-z^rW)V^. 5- (hVy)l:tU:yi^^}V) -1, 3, 4- 
5-p<^;i/-l, 3, 4-^Ti^TV^J)im. 1, 3-:t^1)-'/Vz^::L)Vm. N 

JVy^^Jvm. N, N-e^>i5^;i/;^7;wt^-i';i/x5^;i/^. n- (2 -:7;p:tPX5^ 
)V) -N-p^5^;^;^;^7t^-r;^;>^^;^*^ n- (2 h^v-x^^jp-) -n-^ 

- (N-x5^;i/-N-^^;i/;^7;w\*^-r;V:t^i» X5^;«. >^9^;i<'7>;i/3}>x;v 

1, 1 2 -t HD^>^x5^;k;^3;P7j^-;i/S, ^V^i^T 
■fe5^;«. 1, 1 ->^;'^5^;i/- 2 h^^>'x^;u:^;W/j^-;i/S> y:?57;P4^ 

tufeBoj^-Si;:, R^*5J;rXRn^> R'^^*7K^M-?Tafe D > R'y??^'±ai®*#:e*j/^cE: 
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mr^t. :^7;i/3}^-;p^, K-c (=o) -c (=o) -n ( 

R') -> S-C (=S) -C (=0) -N (R') »-C (=0) -C (= 
S) -N (R') *-C (=S) -C (=S) -N (R*) -(^4^, R'UtH 

mm^. tKm*. T;p^;i/»^fefiT;i/:3^->^^^-ro ). ^-c (=o) - 

-To ) , m-C (=0) -NH-, S-C (=S) -NH-. X-C (=0) - 
NH-NH-, m-C (=0) -A^-C (=0) - (^4^, A'lt^m^^Tclit 
^m^l~5©T;V4^l/>»^^To ) . m-C (=0) -A«-C (=0) - 

NH- m^. A'\t^mw:i- 5(DTjv^u>m^^'r. ) , m-c (=o) 

-C (=NOR'') -N (R") m-C (=S) -C ( = NOR0 -N (R" 

) - (S4^> R''«7K*M^> T;u=^;i/S^fe«T;i/:^j7-f rh» 

mM^. j^mm-, rjv^)]/&^rMrji:n:^zym^^-ro ) > a-c (=o) - 

N = N-, »-C (=S) -N = N-, S-C ( = NOR<=) -C (=0) -N 

iym^mto ) . m-C (=N-N (R^) (RO ) -C (=0) -N (RO - 
(m<^. R=:fectrXRHi^>JrM3tbT. 7jc^M^. T;V:j57 7 

rM7j\^zj^->m^^To ) , »-c (=o) -NH-c (=o) m-c ( 

= S) -NH-c (=0) ^-C (=0) -NH-C (=S) S-C ( 
-S) -NHC (=S) m-C (=0) -NH-SO2-. a-SOj-NH 
m-C (=NCN) -NH-C ( = 0) m-C (=S) -C (=0) - 
^rM^:ttl)]^-^=i)im^^To 

±mm^. A\ A'^^zsA^zi^i-f^^m^i--5(DT)i^y>mti.xi,t. 
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y^vymts^Et^m-i^n^. r'> r\ r% r\ r\ R^ R^ R^^Scfco^^R 

»T'<^:LT«;i?;i/7j^x;i^^, S-c (=o) -c (=o) -N (R') S 
-C (=S) -C (=0) -N (R') -> S-C (=0) -C (=S) -N ( 
R') m-C (=S) -C (=S) -N (R') -:feJ::lX»-C ( = 0) -C 

H^-N (R") -tim'^\^<. #^c:^7;UjJ^x;«. ^-c (=o) -c (=o) 

-N (R') m-O (=S) -C (=0) -N (R') S-C (=0) - 
C (=S) -N (R') (=S) -C (=S) -N (R') -ifim 

<aR'S:tKXRH:i':3V:^T> 
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r)vn^iymtVT\t. mmwci--Q(Dmm'^. ^^^m^rcum^(DT)v:2 

12m(Dm(Do%. (b) . (f) . (g) . (h) . (i) . (j), (k) 
T'^t^-C (=0) -C (=0) -N (R') m-C (=S) -C (=0 

) -N (R') m-c (=o) -c (=s) -N (R') -^r^um-c (= 

S) -C (=S) -N (R') -T^-pT, mQ'^(DQ':^mmmi-8(D7)\y 

^u>m^rc\tmmwc2--8(DT)i^::iu>&x^^2i^. qnttuiBcDi 2m 

(D&<Dt>t>. (i) . ( j ) ^cfctX (k) T^-B^^-^y^W^bVio 

^fc> T'-^m-C (=0) -C (=0) -N (R') K-C (=S) -C 
(=0) -N (R') m-C (=0) -C (=S) -N (R') -^fMm- 
C (=S) -C (=S) -N (R') »Q''t'©Q'':^)t^^^ 1 ~ 8 
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^^®2fflD ( (I) ^feckrX (I I) ) tf3:^o 
(I) T'/^^\ tlJV-^-JVm. XJl-^s-Jim. S-C (=0) -NH-C (=0 

) m-c (=s) -NH-c (=o) m-c (=o) -nh-c (=s 

) m-c (=S) -NHC (=S) m-c (=0) -NH-SO,-, 

m-sOi-NH-. m-c (=NCN) -NH-C (=o) m- C (=S 
) -c (=o) -^r^\t^:tio)i:^-)m^^L. 



(m^. Q'Um- (CH,) m-CH3-A-CH2- (CH^) n- (^i^i. m*5 

mT> -so-, -SO2-, -NH-. -0-NH-, -NH-NH-, -S 
-NH-, -SO-NH-^rcU-SO.-NH-^^iTo ) ^^tm^o 
(I I) T'^^\ m-c (=0) -C (=0) -N (R') m-c (=S) - 
C (=0) -N (R') m-c (=0) -C (=S) -N (R') ^- C 

(=s) -c (=s) -N (R') -m^. R'Ji7jc*M-?, Ti^mm. r)v^)v 
m'^rc\'tr )vu^^ym^m'r. )> m-c (=0 -a'-n (r" ) - {m^s 
A'\tmmm^^-t^:Lh^h^mmwii--b(DT)v^u>m^^\^. r- «7k 
i^M^, 7ms. 7 )v^)vm'^rc\tr )vn^i^m^7^r. ) . m-c (=0) - 

NH-, m-c (=S) -NH-. »-C (-0) -NH-NH-. ^-C (= 
O) -A^'-C (=0) - im^. A='f^#|g^S7tJ^^^^l~5(Z3T;P4^l/> 

m^^to ) m-c (=0) -A^-c (=0) -NH- im^. A'ummw^i 

~5 ©T;i'^rl/>S^^t"o ) . m-c (=0) -C ( = NOR'') -N (R") 
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-> m-C (=S) -C ( = NOR«) -N (R") - Rni7jc^M-?. T 

rcitTJVn^^^m^^To ) , m-c (=o) -n=n-> s-c (=s) -n 

= N-. m-c (=NOR'=) -C ( = 0) -N (R") - R'^AtK^M^. 

mm^. 7m.m. T;i/^p;p»^fet^T;i/a^v»§*i-o ) . «-c (=n-n 

(R") (RO ) -C (=0) -N (RO - -R'^i^XS-R^-X^^miLV 

-C (=0) -NH-C (=0) S-C (=S) -NH-C (=0) M 

-C (=0) -NH-C (=S) m-C (=S) -NHC (=S) 

C (==0) -NH-SO2-. ^-SO^-NH-. m-C ( = NCN) -NH- 

c (=0) m-c (=s) -c (=0) -^7t«^pf-;^j;i/3}^n;us^^b> 




rc}tm- (CH,) m-CH^-A-CHj- (CH^) n- (^4', m^J;t)^^n^i 

SO-, -SO2-, -NH-s -0-NH-, -NH-NH-. -S-NH-, 

-SO-NH-^r^U-SO.-NH-^^-t. ) ^^fc ) ^^^m^o 
±13 (r) cfecfctJ^^ (II) fz:*BViT«, i^;^TO (i) 43cktX (i i) fji^ti'e 
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^(D. mQ^t^. m- (CH2) m-CHj-A-CHj- (CH^) n- (^41. m 
f)K mnd.1 2m(Dm(Dt>t>. (a) ~ (h) 43<i;tJ^^ (1) cd 9ffl(Da/&^e>jlt^n 

(i i) (1) l-:feViT> SR'*5J;tKR^;&i. ^^m±VX7Kmm^^ni 

^TMm- (CH2) m-CH^-A-CH^- (CH^) n- in:iS^ZSn 
1 2fflC7)ScD5-e.> (i) . (j) ^SctrX (k) €)3a(DS^^C31«^n^>feOT 
(=0) -C (=0) -N (R') m-C (=S) -C (=0) (R') 

m-c (=0) -c (=s) -N (R') -^rc\tm-c ,(=s) -c (= 

S) -N (R') -T^^feWo 
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mm. 2 - }^\^u^iyjL^ >7.M>mM^^zSD - h)vx,>7.jv^>mmm(D 
^mTsjiT^ymMm. mzsiznmm. y°uAymm. iy:3.^mm. -^uymm.. 
n;\^mm.. ^)i^)mm. Tz^\:^>mm. m^mm. -^u-omm. u>rfm 
m:^j^n'^>y')vmmm(D^mi:3jv-^>mm.mm^mH^^tf)^r'^^o ^rz. 
(1) 'T:m-^n^<t^mf)mi±m^m-r^m^\zi'X. TMv^m^:t> 

*fiBjYb^#j<hbT^^, m^mmmiz^-r^h^i^^. ^t^m<Dm<^:amzs\z-rnd. 

1) s-'^aa-N- ( (IS, 2R. 4S) -4- [ (z^:<^)vr^y) :)j)V 

•^:=.)V^ -2 - { [ (5-;<^;l/-4, 5, 6. -7 h ^ t: H D^^Tya [5, 

4-c] tfUi^>-2 --r;!/) :i/;i/3j^-;i/] T^y} ->i7D^^^c>;i/) [i, 6 

2) 7-^DD-N- ( (IS, 2R, 4S) -4- [ (v^^5^;i/T^ 7) tl )V 

-2- { [ (5-^^;i'-4, 5, 6, 7 -5=-h^h Kn^^ryn [5, 
4-c] If u 5^>- 2 — r;i/) ;^7;P3j^:n;u]- T$7} 5>^7o^:^>-;i^) -4-:7 

3) 7-ii7DD-N- ( (IS. 2R, 4S) -4- [ (e^^^;PT57) 
•^=:.)V'] -2 - { [ (5-^^;i/-4, 5, 6, 7 h ^ b K pg^T^P [5, 
4-c] k°U>^>-2 :^/;^/j^r:;i/] T^y} v^P^^^^vjl.) -4a, 

8 a -S^h HP-4H- 1, 2, 4 -^>y:^++h>^T5^>- 3 
H 

4) N- ( (IS, 2R, 4S) -4- [ {-J^^)^!^^) -2 
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- { [ (5-^5^;i/-4, 5, 6, 7--7^h^bFn5^Tyn [5, 4-c] tf 

5) 7-^a\=i-N- ( (IS, 2R, 4S) -4- [ 

-2 - { [ (5-;>^5^;i/-4, 5, 6, 7 -^h^b Hn^^TV^U [5, 
4-c] tfU>^>-2-^;i/) t^/} v^d^4=-v;W -5-:t 

4^V-4, h'D- IH- 1, 3, 4-^>yhUTifb>-2-;j!j;i/# 

6) 6-^Dn-N- ( (IS, 2R. 4S) -4- [ (>^;>^5^;i/T5 / ) tiJP 
^::iJVl -2 - { [ (5-p^5^;P-4., 5, 6, 7 -5^ h ^ k H n^^TVn [5, 
4-c] k°U>^>-2— r;v) ;^7;i/:«j^-;i.] T^y} ~>^D^:^>^;W -4-;^ 

4->^hFP-2 (IH) -5/>y U >;^j;i^/}^:^-y-^ H 

7) ( (IS, 2R. 4S) -4- [ (5^^ 5^;i/T5 7 ) ?!7;i/ 
4^:=.;i/] -2 - { [ (5 -^^JV- 4, 5, 6, 7 h^k Fn^^ryn [5, 

4- c] hfUi^>-2— r;i/) ;^7;V2j^:n;i.] T^/} v^^d^^^s^;^ -i, 2, 
3, 4--7^h'^bFD^yu>-2-;^;;V3j^^it^ H 

8) N- { (IR, 2S, 5S) - 2- { [3 - ( 3 - ^ D D :7 -2- 

ynkv-r;!/] T^y} -5- [ (i^y5^;i/T5y) tJJV^=L;vi zy^u^^z^ 

M -5-^^JU-4, 5, 6, 7-7^h^kFDg^Tyn [5, 4-c] tfU 

9) N- { (iR. 2s, 5S) -2- [ (4 p D^>y-r;u) T^y] - 

5- [ (i^y5^;i'T^y) :^7;i//3^-;u] >>i^D^:^5>;i.} -5-y5^;i/-4, 5, 

6, 7 -5^ h^b FP^^ryp [5,' 4-c] b°>Ji^>- 2 H 

10) N- { (IR. 2S, 5S) -2- { [ (5 -i7DP-r>F-;i.-2 — f 

;v) ;!/] T^y} -5- [ (5^y^;i/T^y) :;b;i//}^-;i/] e/^D-^.^^ 

- 6 -y^^;!/- 5, 6, 7, 8 --f- h^k HP-4H-^Ty^P [4, 5 
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-d] Tiftf>- 2-:^?;i/2j^^Ht5 F 

11) 5-^Pn-N- [ (IS. 2R. 4S) -4- [ (i^?>^^JVY S. y) t! 

)V^.-)V'\ -2- ( { [5- {d,-\^U^)zy-)V't^iy) ^TV~)V- 2--t )V 

12) N'- {A-^UUyziu-M -N^- ( (IS, 2R) -2- { [ (5- 

5, 6, 7 -7=- h^h Fn^^Ty'D [5, 4-c] h°Uv>-2- 

-r;i/) T^y} s^^d^^^;!/) x^>s>tsf 

13) N'- (5 -i^na tf U >^>- 2 --y;!/) -n^- ( (is, 2R) -2- 
{ [ (5-^5^;i/-4, 5, 6, 7 -T-F^t FD^TV^n [5. 4-c] IfU 

>^>-2-— r;i') ;^7;i/:d^::i;H T^y} S>^D^:^->';1.) XiS7>i^r$F 

14) N'- (5-^PDtfUi^>'-2— r;P) -N^- ( (IS, 2 R) -2- 
{ [ (5-^5^;i/-5. 6 --^b FP-4H- tfpn [3. 4-d] ^r'J~)V 

-2 — OV) ^}Vifs-}V'] r^J) =iyifU^^-^)V) Xi$7>>?T5 F 

15) N'- (4-^PP:7a:n;V) -N^- ( (IS, 2 R) -2- { [ (5- 
p^5^;i/-5. 6 -v't: FP-4H-b°PP [3. 4-d] ^T'J—)V- 2 --^ )V 

16) N'- (5 -^PPb U >^>- 2 --f ;i/) -N^- ( (IR, 2R) -2- 
{ [ (5 5, 6 FP-4H- tf PP [3, 4-d] "f-yJ—JV 

17) N'- (4 -^PP:7a:X;i.) -N''- ( (IR, 2 R) -2- { [ (5- 
p^5^;i/-5. 6 -i^k FP-4H-tf PP [3, 4 - d ] y-;!/- 2 — i )V 

) :^j;^7j^x;i/] v^d^>5^;1/) X:$'>>?TaF 

18) N'- (4-^PP:7a:X;V) -N^- ( (1 R, 2 R) -2- { [ (5- 

5. 6, 7 -^F^k FP^^Ty^P [5, 4- c] tfUi>^>-2- 

-r;i^) T^y} 5>i7D-^-7°5^;i/) xi$^>e^T$F 

19) N'- (5-^PPtiU>?>-2--r;i/) -N^- ( (IR, 2R) -2- 
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{ [ (5-p^^;W-4, 5, 6, 7 -T^b^b FD5^TV^D [5. 4-c] h°'J 

20) N'- (5 -^7DD ti'J e^>- 2 — r;i/) -N^- ( (IR, 2 R) -2- 
{ [ (5->5^;i/-5, 6 -e^h Hn-4H-t:°DP [3, 4-d] ^^TV'-;^ 

2 1) N'- (4-i7nn:7x-;l/) -N^- ( (IR, 2R) -2- { [ (5- 
^'^Jl-S, 6 -v?b FD-4H- tfna [3, 4 - d] ^^TV-;!/- 2 --f ;i/ 

2.2) N'- (5 -ii^DD- 6 -;?<.5^;VbU 2 --r;!^) -N^'- ( (IS, 

2R. 4S) -4- [ (-J?^^)VT^y) t})V:^:=.JVl -2 - { [ (5-^5^;i/ 
-4, 5, 6, 7 -7=^ h^h Hn^T^n [5, 4-c] tfU>^>-2 — r^W 

23) N'- (5-i^PD-3-p^^;i/tfUe^>-2 — -N^- ( (IS, 

2R, 4S) -4- [ (>^y5";i/T5y) :^7;i/#x;n -2 - { [ (5-;>^5^;^ 

-4, 5, 6, 7 FD^TV^O [5, 4-c] lfUi^>-2 — 

24) N'- (5 -^nD-4 -p<5^;i/t:U -:>^>- 2 — (Jl) -N'- ( (IS, 

2R. 4S) -4- [ (>'p<5^;vy5y) :^j;i'7j^x;i/] -2 - { [ (5->>5^;i/ 

-4, 5, 6, 7-5=-h^t: Fn^^T^D [5, 4-c] tf U >^>- 2 --f;!/) 

25) N'- (4 -;J7 n □- 3 - t: FP^>^:7xx;l/) -N^- ( (IS. 2 R, 

4s) -4- [ (vy5^;vT5y) :^;i/3j^x;i/] -2- { [ (5-^5^;i/-4, 
5, 6. 7 -T^h^h Fpg^y v^n [5, 4-c] tiUi^>-2 — r;w 

x;i/] T^y} ->^nA^i^;i/) XiS7>i^T^F 

26) N'- (4-^DD-2 -t FP^e^^'xX;!/) -N^- ( (IS, 2R, 

4S) -4- [ (s;?y5^;i/T5 7) :^;i/3j^x;i/] -2 - { [ (5-y5^;i/-4, 
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5, 6. 7 --z-h^h HD5^Ty^P [5, 4-c3 t°Uv>-2 — ( )V) :^JV^ 
2 7) N'- 2 - (yjV^U^^)V) yx.-Jl^ -N'- ( (IS, 

'2R, 4S) -4- [ (>?p<^;PT^y) -2- { [ 

-4, 5, 6, 7 -•T^h'^fc HD^^T^n [5, 4-c] If U > - 2 — f 

2 8) N'- [4-^DD-2- h4^$/^5=-;P) -Joix;!/] -N^- ( (IS. 

2R. 4S) -4- C (>^^^;i/r5 7) -2 - { [ (5-^^;]/ 

-4, 5, 6, 7 --x- b^t HP^^-T^D [5, 4-c3 t! U 2 --Y;!/) 

29) N- { (IR, 28, 5S) -2- ({ [1- (4-^DPTxUy) 
i^uy'uMM ts)]/i^-M T^J) - 5- [ (>>^;^5^;i'T5y) 
-yifn^^i/M 5, 6, 7 -^^ t Hp^T^D [5, 

4-c]b°Ue^>-2-;?7;i/4^^1t^ F 

3 0) N'- (5 -i^PP t°U >^>- 2 --I-;!/) -N^- ( (IR, 2R, 4 R) 
-4- (t HP^>-^^;i/) -2- { [ (5-^^;P-4, 5, 6, 7-5=-h^ 

hHP^^TV'P [5, 4-c] tfU~^>-2-^;ix) :^7;i.3i^x;l/] T^y} 
P^>^;i/) X:^>>?T5H 

3 1) N'-(5-i7DDtfU>^>- 2 — r;i')-N^- ( (IR. 2R, 4S) - 

4- (t HP^->^5^;1/) -2- { [ A, 5, 6, 7-5^h^t 

Fp^T^p [5, 4-c] bfUi^>-2 — r;i/) ;^?;i/3j^x;i^] T^y} ^-^570 

32) N'- ( (3R, 4S) - 1 -T-fe^;i-- 3 - { [ ( 5 - 4 , 5, 

6, 7 --T^h^fc HP5^T^/p [5. 4-c] tfU>^>-2-^;p) :^7;i/#x;i/ 
] T5y} tr^u 4 --r;i/) -n'- (5 -i7PPtru>^>- 2 --r;w) 
x^>vr^F 
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33) N'- (5-^nDh°U>?>-2--f;i/) -N^- ( (3R. 4S) -1- 

-3- { [ (5-^5^;p-4. 5, 6, 

^ryn [5, 4-c] l::U>'>-2-^;V) T^/} tf^U>?> 

34) N'- { (IS, 2R. 4S) -2- { [ (3 - ^ UU^y^/^^y :c> 

-2—^}V) :^7;i/7j^-;n r^y} -4- [ (i^;?^5^;i/T$y) v 

^n^^S^;!/} -N^- (5-i5'DDt!U-:^>-2— <;!/) x^7>i^T5H 

35) N'- (5-i7nDtfU>'>--2--r;P) -N^- ( (IS, 2R, 4S) 
-4- [ (i^^5^;WT^y) -2 - { [ (5-^5=-;l/-4, 5. 
6, 7 --T-h^t Hn^T^n [5, 4-c] tfUi^>- 2 — r;i') :?57;i/7}^n;p 

36) N'- (5-:J7DntfU>5>-2-<;i.) -N''- ( (IS, 2 R, 4S) 

-4- [ (e^p^5^;i/T$y) :^;i/3jfx;i/] -2- { [ (5-^5^;i.-4, 5, 6, 

7 -5"h^t Hd^^TV^D [5, 4-c] tfU>>^>- 2 --<;!/) ^;i/4^5^:t-r ;P 

37) N'- (5-ti7DDtfUi^>-2-'r;l/) -N^- ( (3R. 4S) -1- 

{2-^V^yjL^y^-t-()V) -3- { [ {B-^^)V-A, 5, 6. 7-^ 

h^kHD^^yy^D [5. 4-c] tfue^>-2-'r;p) ;!j;i/jj^x;w r^y} 
bf^u>^>-4--r;i') x^>-:^T^H 

38) N'- (5-^nnt:U>?>-2--r;W) -N=^- ( (3R, 4S) -1- 
(2 h^>'T-k5^;W -3- { [ (5-y5^;U-4, 5, 6. 7-^h^b 

Fn5^TyP [5, 4-c] t!U>^>~2-'r;i/) ti)V^9-^-^M 7^J) tf 
^Ui^>-4 — r;i/) X^>>?T5 H 

39) N- [ (3R. 4S) -4- ({2- [ ( 5 -^^ D P tf U v?^- 2 --Y;]/ 
) T$7] -2-:t^yXi$^>^::t-r;i'} T^y) -1- {2-^h^y7^^ 
)V) \i^^)iyy-3-'^ )V'\ 5. 6, 7-5"h^t:FD^T 
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y^p [5, 4-c] If >;>^>-2-:^;i/4^^-y-^ 

40) N- [ (3R, 4S) -4- ( {2- [ ( 5 -^^ P P If U >^>- 2 --f;)/ 
) - 2-^:t^V7±^J\y} 7^ J) -1- ( 2 - vT-fe5^;i/) 
tf^U-:^>-3— f;!/] - 5-^^;i/-4, 5, 6. 7 h^b HP9^TI/P 

[5, 4-c] tf'J>^>-2-;^;i//J^^+f-5 H 

41) N'- (4-i7DP:7xZ:jl/) -N^- ( (3R, 4S) -1- (2-^h 
^5>X^>5^:t-r;V) -3 - { [ (5-y^^)V-4, 5, 6, 7-7^h^fcHP 

^T\/P [5. 4-c] ti' J^^>- 2 --r;i/) :^;i//j^-;i/] y^y] b°^u>>^> 

-4 --r;W) Xr$7>5;?T$ H 

42) N'- (4-i57PP:7xr:;l/) -N'- ( (3R, 4S) -1- (2-^h 
^$/Ti2:5^;i/) -3 - { [ (5 -y^J]y- 4, 5, 6, 7 - 5^ h ^ t F P^^TV^ 

p [5. 4-c] b Ui^>- 2 --f ;w :^;V3j^5^::r'r;w T^y} t!^U5>>- 
4--r;i/) Xi$7>e^T^ H 

43) N- [ (3R, 4S) -4- { [2- ( 4 - n D T X U 7 ) -2-:^^ 
VXi^'^^rt-i';^] TS/} -1- (2-;'< h^5/T-fe5^;i/) tf^U>^>-3- 
-iJll - 5-?^^)V-4, 5, 6. 7 --T^h^h Hp^^TVp [5, 4-c] tf 

44) N- [ (3R, 4S) -4- ( {2- [ (4 - ■i; UUy ^i.-^ T$7] 
- 2 -5^:^4^Vrir5^;i/} T^y) -1- (2-?^h^>'T±^)V) tf^U>^> 
-3--r;W] - 5 -p^^^^jl'- 4, 5, 6. 7 -T-h^h HP^^yyp [5. 4- 

c] If u>>^>-2 H 

45) N'- ( (IS, 2R. 4S) -4- ( 1 - Tif 5^>^x;P;^j;Pa}^x;1') - 
2 - { [ (5-y^J]/-4, 5, 6. 7 -7^ h^b Fp^^T^P [5, 4-c] 
}dOi^>- T^y} Vi^P^:^ $/;!/) -N''- (5-^ 
PPh°iJ>^>- 2 --r;^) Xi^>>^T5H 

46) N'- (5 -^PPif U>^>- 2 — r;l/) -N^*- [ (IS, 2R, 4S) 
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-2- { [ (5-y^^;V-4, 5, 6, 7 --T^h^t Hn^^ryP [5, 4-c 
] t:Ui^>-2 — r;i/) T^y} -4- (l -b°DUe^:n;i/;^;;i/# 

47) N'- (5-^DntfU5^>-2--r;i') -N''- [ (IS. 2 R. 4S) 
-2- { [ (5-^5^;i/-4, 5, 6. 7 --T-h^t: HD5^Tyo [5. 4-c 

] tiU 2--i';i/) T^y} -4- ( i - tf^u 

48) N'- (5 -i;7DDh°U S?>- 2 --r;i/) -N^- E (is, 2R, 48) 
-2 - { [ (5-^5^;L'-4, 5, 6, 7 --T^h^t HD5^Tyu [5. 4-c 

] tfUs?>-2 — r;i/) :^7;i/3i^x;w] t^./} -4- (4 -^;V/iNUx;v:*j;V/}^ 

49) N'- (5 -iJ7nDHU >5>- 2 — r;W -N'- ( (IS, 2R, 4S) 
-4- [ (;'i^;i'T$y) ;^7;l'3}^x;l/] -2 - { [ (5-^5^;V-4. 5. 6. 
7 --^ h^t FD^^TV^D [5, 4-c] eu-^>-2--r;i/) ;^7;U:^j^x;i/] y 
57} >'ii7n^:^~>;i/) xr$^>'S^zsH 

50) N- { (IR, 2S, 5S) -2- ( {2- [ ( 6 - ^ D n tf U ^>?>- 

3 — r;i/) 75 7] - 2 -:t4^yxi$'>^:t-r;i/} r^y) -5- [ ($>^7^;v 
Tsy) :^;i/7j^x;i/] s^iJ? p^4^5/;I/} -5-^5^;u-4, 5, 6, 
tHn^T^/D [5, 4-c] tfU>^>-2-:^3;.l/3}?^1^-5 F 
5 1) N'- (4 -:7^D^:7a:X;i') -N^'- ( (3R, 4S) -1- (2-yb 
^f^T-fe^^;!/) -3 - { [ (5-;^^;l'-4, 5, 6, 7 h ^ t: F D^^Ty 
O [5, 4-C] tfU>^>-2 — :^;i/3jfx;i/] T^y} t!^U>^>-4- 

52) N'- (5-ii7DDtfUi^>-2--r;i/) -N''- ( (3R. 4S) -1- 

(2-^h^iyr±^)V) -3 - { [4- (If u>^>-4-'i';i/) ^>^/^;p] 

T^y} hf^U>>^>-4-'l';P) Xr$7>$^T5F 
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53) N'- (5 -i>DPb°U >^>'- 2 --r;P) -N^- [ (3R. 4S) -1- 
(2 h4^S/T425^;V) -3- ( { [2- (HUv>-4--r;0 }d^J5.i^> 

54) N'- (5 -i^nDtfU>^>- 2 — r;P) -N^- [ (IS, 2R, 4S) 

-4- [ (>^^5^;PT5y) tijv-^ziji^i -2- ( { [2- (tfu>^>-4 — r 

55) N- { (IR, 2S, 5S) -2- { [2- ( 4 - ^ D n T::i U / ) -2 

-rt^^yx:^'^ (p^h^i^) -raH'-r;!/] T^y} - 5- [ (>^p<5^;i/T$y) 

TV^D [5, 4-c] bf U>^>-2 H 

56) N- { (IR, 2S, 5S) -2- { [2- (4-i^DPTnUy) -2 

- (p^h^w^/) T-fe5^;i/] T^y} -5- [ iz^^^;vr^y) tuv-^- 

)V] iy^ U^^>^)1} - 5 - ^"^JV- 4, 5, 6, 7 -7^ h ^ t H P^^TV' P [ 
5, 4-c] }dVi^>-2-^)V^=^^5.\i 

57) N'- (5-i^PPtfUi^>-2--r;i/) -N^- ( (IS.' 2 R, 4S) 

-4- [ (e^^5^;i/T5y) :^j;i/:r]^x;n -2 - { [ (4, 4, 5-hU^5^;i/ 

-5. 6 -i^h KP-4H-tf PP [3, 4-d] ^TV^-;!/- 2 --f 

5 8) N'- (5-^PPh°U5>^>-2--r;i/) -N'- ( (IS, 2 R, 4S) 

-4- [ (z^^^jVT^y) :^;i/3Hx;i/] -2 - { [ (4, 4— x5^v>— 5- 

^5^;i/-5, 6 -e^b HP-4H- t°PP [3, 4-d] 5=-Ty-;i/- 2 — ( JV 
59) N- { (IR, 2S, 5S) -2- ({[(E) -2- (4-^PP:7rc 

x;i/) x-x-x;i/] 7v;P7}sx;i/} T$y) -5 - [ (>?y^;i/T5y) :^7;i/4^x;i/ 

] 5/^7 P^:^^^;l/} - 5 -y>5^;i'- 4, 5, 6. 7 -7^ h^b HP^TV'P [5, 

102 



wo 2004/058715 



PCT/JP2003/016783 



4-c] }d^Jz^>- 2-^1)1-^^^^]^ 

60) N- { (IR, 2S, 5S) -2- { [ (4 - ^ P D^>>5;1/) 7.)l^^=L 

;n T^y} - 5- [ i^^n^^->)V] -5- 

^5^;i'-4, 5, 6, 7--5^h^t: Hd^^T^D [5. 4-c] tfUi^>-2- 

61) N- { (1 R, 2S, 5S) -2- [ (2- { [ (4 - n n :7 x -;i/) 

T^y} T-k5^;i/) T^/] - 5- [ (-J^^JVT5.y) tiJV^:=. 
Jl] zy^U^^zyJV} - 5 - ^"^JV- 4, 5, 6, 7 h ^ t F P^^TV^D [ 

5, 4-c3 h°U>?>-2-:*7;i//j^^1^-^ F 

62) N- { (IR, 2S, 5S) -2- ( {2- [ ( 5 - ^ P P tTS U >^>- 

2 — ni) T^y] - 2 -:t^vx^>5^:t-r;i/} y^y) -5- [ a^^^^jv 

r^J) iy^ u^^i^M . - 5 - ^^JV- 4, 5, 6, 7-7^h^ 

tHn5=-Typ [5, 4-c] tfU>^>-2 H 

63) N- { (IR, 2S, 5S) -2- ({2- [(5-^PPh:°^-;^>-2 

— r;!') Tsy] - 2 -:t^yx^7>^:^<;i.} T$y) -5- [ (>^>^^;vt 

^y) ;tr;!/3j^n;l/] >/iJ7 p^:^S/;i/} _5_^5^;^_4^ 5^ 6^ 7-^h^t 
HP5^yV^P [5, 4-c] \dV-J>-2-i^J\y^^^^]^ 
6 4) N- [ (IR, 2S, 5S) -5- [ (>?y 5^;i/T^ y ) ^Ji'^-JVl - 
2- ( {2- [ (5->';i/::tn-2-5^Xx;i/) T^y] - 2 -^+VXiS7>g^ 



T^y) a^^iyjl] -5-y^;i/-4, 5, 6, 7-7=-h^tF 
P^T^P [5, 4-c] t!U>^>-2-:^j;i/jj^^+i-^ H 

65) N- { (IR, 2S, 5S) -2- { [2- ( 3 -T^ y - 4 -^7 p PT 

xuy) - 2--t^vx.^>'^:t^j\yl T^y} -5- [ (i^y 5^;!/^ 5 y ) 
;i/7}?x;i/] ->^p^=^i/;i/} -5-y5^;p-4, 5, 6, 7--T-h^tFP^T 
yp [5, 4-c] tfU5^>-2-:^j;P3}?4^+i-$ K 

6 6) N'- (4-^PP5^Ty-;i/- 2 — r;i/) -N^- ( (is, 2R, 4S 
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) -4- [ (i^^^Jl^y^y) :^JV^.-JV] -2- { [ (5-:A^Jl-4, '5, 
6, 7 -9-hy\i\^a^yVu [5, 4-c] tf U ^^>- 2 

6 7) N'- ( (IS, 2R. 4S) -4- [ (i^ ?^^J\.T ^ y) 

-2 - { [ (5-^5^;P-4, 5, 6. 7 --^ h-^k HD^^ryn [5, 4-c 

] t:'jv>-2--r;i/) :^7;i/3j^-;i/] r^y} j/^p^^^-;!.) -n^- (3- 

6 8) N'- ( (IS. 2R, 4S) -4- [ (i^p^ 5^;i/T ^ 7 ) ti )Vit^:=.)V\ 
-2- { [ (5-p^9^;P-4, 5, 6, 7 --T^h^k HP5^T\/D [5, 4-c 

] tfU>^>-2 — r;i/) ;^^;i/73^-;i/] y^j} i^^u^^i^M -^^■'-y z^^- 

6 9) N'- ( (IS. 2R. 4S) -4- [ (i^^^;i.T^y) 

-2- { [ (5-;^^;P-4, 5, 6, 7 -■7" h ^ t H n^^TV^ □ [5, 4-c 

] t:U>^>- 2 --r;^) :^;i/Ji^x;v] T^y} e^^D^^>';u) -n''- (tfu 

H 

70) N'- (5-i5^PnkUi^>-2-'l';l/) -N^- ( (IS, 2 R. 4S) 
-4- [ {V:^^)],y%J) ti)V^-:=.M -2 - { [ (5. 6. 6-hU^^;i^ 

-5. 6 ->>^t FP-4H-kpp [3, 4-d] 5^yy-;i/-2 — T ;W 

7 1) N'- (5-i>PDt:Ui^>-2-'1';i/) -N^- ((IS, 2 R, 4S) 
-4- [ (>>^yg^;PT$y) :^;;wi^x;i/] -2- { [ (4, 4. 5, 6, 6-^' 
>i5^^5^;i/- 5. 6 -i^b FP-4H-t:°PP [3, 4 - d] 5^Tl/— 2 - 

72) N'- (5-^PPtf >J>^>-2-'f ;i/) -N^- ( (IS, 2R, 4 S) 
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-4- [ (i^p^9^;i/T5y) tlJ\y^:=-)V] - 2- { [ (2-^^)1-2, 

73) N'- (5 -^PPtfU v'^- 2 — r;V) -N^- ( (IS. 2 R, 4S) 

-4- C {z^^^)Vy^/) -2 - { [ (2-;^^JV-2, 

tb'D^^Tyn [4. 5-d] -r v^t^iti/— 5 ;^;i/3}^n;i/3 

74) N'- (5 -i'np- 2 -:7U;i/) -N^- ( (is, 2R, 4S) -4- 

[ (>^p^5^;i/Ta/) :^7;i'7}^n;i^] -2- { [ (5-^9-;v-4, 5. 6, 7- 

T^h^t: HP^^T^P [5. 4-c] tf U >^>- 2 — <;V) TS./ 
} >'^p^4^'>;P) XiS'^^^T^F 

7 5) N'- (5 -i^PP::t4^+l-y-;i'- 2 --r;i/) -N^- ( (is. 2R, 4 
S) -4- [ (i^y5^;kT^y) tl)V'^:=^JVl -2- { [ (5-;>^5^;V-4, 5, 
6, 7 -T-h^ti FP^^TV^P [5. 4-c] tfU>^>-2 — T;!/) 

76) N'- (5-^pp-iH--rsyy-;i/-2--r;i-) -n^- ( (is, 

2R, 4S) -4- [ (i^y^;PT5y) ;^7;P3}^x;i/] -2 - { [ (5-p<5";i^ 

-4, 5, 6, 7 -^h-^t KP5^T\/P [5, 4-c] tf U 5^>- 2 --^JU) 

77) N- { (IR. 2S, 5S) -2- { [2- (4-i7PP7xUy) -1 
-Xh^v-f ^7-2-:t^VX^;i/] T^/} - 5- [ (e^^5^;VT^/) :^ 
;V/}^x;l/] >/^P^^rv;i/} -5-y^;ix-4, 5, 6, 7-^h^t:HP^T 
yp [5, 4-c] t:U>5>- 2-;^j;i-3j^++)-$ H 

78) N- { (IR, 2S, 5S) -2- { [2- (4-i7PPTXUy) -1 

-:7:cy^w^y-2-::t^yx^;i/] 7^/} -5- [ (>^p<5^;i/T5y) 
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Tl/o [5. 4-c] t!Uv^>'-2-:^j;V3j^^i^^ F 

79) N- { (IR, 2S, 5S) -2- { [1 -^>i^)V:t^>'^ ^ J - 2 - 
(4-^uaT:zV y) - 2 -^^VX5^;i/] r^y) -5- [ (i>^^)\^7^ 

/) :^7;i/7j^-;H ly^u^^z^M - 5-^^)V- 4, 5, 6, 7--5^h^tK 
a^rVu [5, 4-c] If U>?>-2-;^?;W73^^it5 H 

80) N- { (IR, 2S, 5S) -2- ( {2- ( 4 - n DT::iU / ) -1 

-b H^yV- 2 -pr^vx5^;i/} T^y) - 5- [ (■xp<5^;i/T^y) iojv^ 
v-iJ^a^^^e/;!/} - 5 -p«>5^;i'-4, 5. 6, 7 --7^ k Hn^^yyn 
[5, 4-c] tfU>^>-2-:^;;i/3H^-y-5 H 

81) N-{(1R, 2S, 5S)-2-({2 - (4-^nDT:=:U /) - 1 

- (2 -^^;i/k F^vV) -2-:t^yx5=-;i/} T^y) -5- [ 
ray) ;^j;i/3}?r:;i/] ex^j^ n^:^^^/;^} -5-^9^;i/-4, 5, 6, 
bFD^^yyn [5, 4-c] \dVi^y- 2-ti)V'^^^-^^]^ 

82) N- { (IR, 2S. 5S) - 2- ({2- [ ( 5 - n D tf U 2 

--r;v) T^y] -i - (2, 2 H^yy) - 2-:t4^vx5^;w 
T^y) -5 - [ (i^;^5^;i/T5 y) :^;;i/3j^x;i/] >-:i7D^^->;i/} 

;i/-4, 5. 6, 7-5^h^t FU^^TV/P [5. 4-c] t!U>^>-2-:i?;i/ 

83) N- { (IR. 2S, 5S) - 2- { [2- (4-^nuTr:Uy) -1 

-^5^;W5y- 2-:^^yx5^;i/] T^y} -5- [ (e^y5^;i/T5y) 
jjfx;!/] fy^u^:^^/;!/} -5-^9^;P-4. 5, 6, 7 -T^h^b FD^^ry 
D [5, 4-c] tfUi^>- 2-:^;P4^^ti-$ F 

84) N- { (IR, 2S, 5S) -2- { [1- (2 -T-k^^JHn F^ VV) 
-2- (4-i57DDTriU y) -2-:t^VX5^;V] T^y} -5- [ (S^y9^ 
;i/7$y) :^j;i/3i^x;i/] iy^U-^^i^M - 5-y^^)V- 4, 5, 6, 7--^F 
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^bHD^TV^D [5. 4-c] tfU>>^>'-2-:^j;i'5j^4^-y-5 F 

85) N- { (IR. 2S, 5S) -2- ( {2- (4-^PDT:nUy) -1 
[ (2 -X^>5^:t-r;i/h H^VV) - 2-:t^VX5^;V] T^y} -5 - [ ( 

i^y^^JVT^^) tlA-^:=-M zy^U^^-^M - 5-y>^^)l-4, 5. 6, 7 
-^h-^fcFD5^TyD [5, 4-c] tfU>^>-2-:^j;l'^=^-1^5 F 

86) N- { (IR, 2S. 5S) -2 - { [ (E) -3 - (5-^aPtfU$^ 

>-2 — r;v) -2-yn^y-r;i/] t^/} -5- [ (s^^5^;i/T^y) 

->i^7 o^:^>';v} -5-^9^;!/- 4, 5, 6, 7 -7=- h ^ t: F n^ry 
n [5, 4-c3 tf u>^>-2-:^;;i//j^^+)-^ F 

mm^m 1 ] 



QJ-Qz-COgH 

Q'- Q2-C0-N (RO -Qa-N (R2) -Ti-Q4 

(1) 

[^"f^ Q', Q\ Q^ Q\ R':fecklKRH*ttff3<hlli;fe®^^L. T'«;^j;i/ 

Sb, >^T5> (2) tKm-^-^^^t\z^r)i\:^m (4) ^MBb, n^nra 



HN(Ri)-Q3-NHR2 
(2) 



Q4-CO2H 
(3) 



HN(R0-Q3-N(R2)-T'-Q4 
(4) 
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m^m.m^^T\zti)v^^>m (s) tEjt^-^^mtmi&x'^^o m)\u^y\\M 
ti)Vi^>m (3) ^:^{ii5^:t:n;K -^^-^^y )\'^ u^) Ym<Dm)\u^y\mi 

>'i7D^:^^;i/;^j;^3j^e^'r5 Ha&^v^iii -x5^;i/- s - (3 ->^p^5^;i/T$y 

i'§'14xx^;i/^t. ;^?;i/:;J^>M (3) <h^>i$^ :7;i/;t □ :7 a: hu 
r^jPrtPT-ir^^— h:^j:^<h©>Rj;S;, ;^?;i/3l^>^ (3) <i: 1 -^>y h U TV U 

)\'i!^ym (3) <hv'Ty7}^x3j^>mi^x5^;^<^:©s^K (mx?*) . ti)Vit^>m ( 

3) ,h h U :7ain;i/:!^:x:7^ >:feJ:D^^2, 2 ' - tf U ^ F t (7)^ 

(fRjiJj^) ;^^^fccfcoTfea^3it-^e:<^i/J)^*T#^c ^®^t}cbT#;^:^;V3}?> 

M (3) opU^m^^iY^m. M/\ny>'fbti*fef^?S'f4xx5";V&>?T$> (2) 

JcD^b-^^/ (4) ^igjif ^^lar^^^^'-r^^o %^ntzL{C'^m (4) t;:;^3;P4^>m 

h%)\^-^>m (5) 5^T^> (2) 

ti^)^J^. :^hU'^7Axh4^vF, :^ U>^Ay h^rvF, TK^-fl::^ b U "^A, 7K 
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X5^;l/T5>. >?T1ftfi/^n [.5. 4. 0] '^>T^i7-7-X> (DBU) (D 

■^j^mi^. N, n->^^5^;I/jk;1/AT$ h\ n, N-i^^^;i'T-fe hys h\ n 
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HN (RO -Q3-NHR2 
(2) 



Boc-ON 

(6) 



HN (Ri)-Q3-N(R2)-Boc 
(7) 



Qi-QZ-COgH 
(5) 



Q1-Q2-C0-N (Ri) -Q3-N (R2) -Boc 

(a) 



Q1-Q2-C0-N (RO -Q3-HNR2 
(9) 



Q4-CO2H 
(3) 



Q1-Q2-C0-N (Ri) -Q3-N (R2) -T'-Q4 
(1) 



:^-)im^^\^. B o c t e r t h^->;i/;i^i}^-;l/S=&^b, Boc-O 
±ni(DJ^^iZ. i^T^> (2) ^Boc-ON (6) TMSb, 2'D(DT5.y 

m(D—:^>tt e r t -:fh^iyti)v^=^jvm'c^mvrc^t'&m (?) ^mmv. 
#cn7^c (7) iz:^)i^>m (5) ^Kft^-^itxih-^m (s) ^mm^. m^^x 

:$^mm(Dit^m (1) ^mm-r^z.^ii}^x^^o ^t^m (?) s^^^ddp^^ 

-J^DM^tT-Sili^^^T^^c 'fb'&i^ (7) i:;^j;i/j}^>m (5) ©M-^m^jJc^/, 

^tCckD-fb-a-tl (8) ^mifiT^il<^:/&^^T^^c m^nTcit^m (8) 
^-2 0'C~7 0'CThU:7;P:tDi^m#^CcfcD5!!;aLTT^> (9) ^^3fr 
§ili:/J?^'T^^„ #e)nfeT$> (9) ttl)V:^>m (3) .hOS^ST^t, S3t 
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<hil5T, fb^tj (7) (Dt ex t -y m<DT^ym 

umm\zmcrcu,m^m^^m^tmt^\^^o 
^^BjcDYb-a-^ (1) >?y5> (2) ■^7.)\^^s>m?\u^y\Ym (i o) 

(hMitN^itfc^. ;^f;V/i^>m (5) iLm'^-^^^z.t.\z^r^m'^-t^z.t.ifiii^ 

•So 



>^ys> (2) i:y^;i/7iN>m/ND^>{bti (10) ^^^^'tt^^if h U x^;!/ 



HN(R')-Q3-NHR2 

(2) 



Q4-SO2-X 
(10) 



HN (RO-Q3-NR2-T«-Q4 
(4) 



QI-QZ-CO2H 
(5) 



Q1-Q2-C0-N (R 0 -Q3-N (R2) -T «-Q4 
(1) 
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T^>m(Dm^^^T\z- 1 o°c~3 ox:x-Rm-^^^^t\z^r)i\<^Siki (4) 

m^\^x^mrriU^\^o %^nt^ (4) ^mm.-^mi-^m-^tz.mm'p^k^^m 
m\^'Tts)v-^sym (5)- t:m^-^^^z.h\zi^riifmm\\:.^m (i) ^mmt 
^^Lt-fyi-v^^o fsi^. 7.;P4^>mAP^><b#i (10) \t. mmt^m^^^y 

\Z{t^^<D:^m (wo 96/10022, WO 00/09480) ^TM^nizm 

-r^i^mz^ D -gr^-r ^ z. tti^i^^^o 

[®5t::a^t44] 

Q4-SO2-X 
(10) 

Qi-QZ-CO-N (RO -Q3-HNR2 ^ QI-Q2-CO-N (Ri) -Q3-N (R2) -T'-Q4 

(9) (1) 

l^'P. Q\ Q\ Q\ Q\ R'. R'43^tJ^XtttufB<h|W]i;feOD:&^b, T'^^ 

Tfsit)-^. y^> (9) ^7.jv-^>m/\o^>'(tm (lo) <h-ior~3o 
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To ] 




m^^rjv^> (1 1) :^^e> h^>x->^:t-;i/ (12 a) ©^jt^ii^bx^^. 

m^^t-^^U^^'i^y-^''^ V'yyT.-ly^ n/\^F+>->i^:t— (Org 
anic Synthesis, 1955 III#, 2\lW) 6 
tlTl/^^o h^>X->^:^-;i/ (12 a) & h ^ ->^T^ > (2 a 

^^^S^T^ >^(D^^ (WO9 8/3 0 5 7 4) T'cK^^d^^fg^^nTli^o Zltl 
e)©$g^l-^i;T. ^^;»tT;Ver>' (11) tJj^S h^>X-i^T^> (2 a) 

±fB(^:;^fe-r^5tbfeb^>x->^T5> (2 a) ±3z!i®M?t;^^*i ~4 
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m^TJv^y (11) (i2b) (Dmmmtvx\t. 

U^=^^>-^-^'E>>'7.->^^U^:^-^>iy:t—)V^(D^^ (J . Org. C h e m. 
, 1998^, 63 609 4K) UEtim^tlTl^^^o Sfe, iy7.-i^:t— 
)V (12 b) y^^&v'X-e^T^^ (2 b) (Dm^mtl^T. 1^:^--^^ 
y-j'^—)\^ti^h'y'^--^^u^y^Zy~jy^y^(D^^ (wo 9§/'30574 
) f£,E-mm.^-^tvz\^^o ;itie)©fg^};r£pDT. ^>X->?T5> (2b) 

zyxm(Dit^m (1) tc^< ;i,hy&^'T^^c 
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^^m^it(Di, 2-h^>^m(Dr2.j7)vu—)vmmPf (is) ommz 

2 - T ^ y ->i57 n^>^ y D^c^ir >:t^iy H:^^ e>5fe^ 

§ (Tetrahedron :As ymme try, 1996 7#, 843 
H;J. Org. Chem. . 1985^, 50 4154K;J. Med. 
Chem. , 1998^, 41 38H)o ^(DXvtS:^^U(D:^'i^. fe^Vi« 

(15) cDT^ya$5i^;^#^^^iSjiS^itT{b'&i^ (16) ^mm-r^^ 
tfj^x'^^o it^m (16) ^(DR'^izm^^-t^um&hvxu. m'M(D7iyji 

M^Mms^^cCz&^Tfey h4^>-:^j;VAj^r:;i/S> xh^r~>:^;i/:!}^:^;i/S, t e r t - 
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\zi,t. y^yr)iu-)mm^ (15) ^^^^mm^. -78t:~5or:T, 

'fb'&t/ (16) >^:^mimm^s m.s^^T\z- 7 8°C'-- 5 o°c•v^^ >7.j]y 
^^tt^i^ji. ^it::^?*iTJzii^fe'fe07&^e.5i:i:5i^UT^^fflm«j;iio 

S^Tif tfv-iS^n [5. 4. 0] -x.> (DBU) © J; e> fcr:^^:^^ 

'fb'g-^j (17) ^mmtsimm^. -i ox:^i 5 ox:'VTi^<t^h^j^AtK 

j;&$i±^ciT{ti'&ti (18) ^mm-r^^^-fy^x^^o mm^VT]ft. n, n 
>- 2 -:^>^(DT$ x.^ y—JVf^^(DT;vu—Jumm 

Tz^i^mmit (18) ^{b^tj (7a) (c^mt-^:;^?*^*. /n°^>?^a^m^, 
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mi^r^K}t^^^^MiR'ttiu^\^^o m^^t. ri^\^mmw (is) ^mmrmm 

mm. mm. m.m. yK^rcit'tn^ou^mmt^^-^m'^-v^^o 
■±m(D:^mxmmi^rcyt^^^(Dr5.> (7 a) ±m<Dmm:^m2\z^^-D 
xy6^m'\k(Dit^m (1) \zm<z.t-A^x^^o ^fe, ^^^tt©T^> (7 a 

) ^^i^n^nrcL^^mm (i) (D (;:-:PViTt)l^1t(7)::^?4Tm3iT 

-^^iz. yt^mk<D^t^m (1) ^^irsfr (1) ^yt^mm@.m^^ts:^ti 

2) , (4) . (7) , (8) ^TcU (9) ^^mfS^mm-^^rj:^:^:] ^AX^ 
mVX. ^^m'\k(D (2). (4), (7)> (8) ^Tc^t (9) &¥llb> 

vix^5t>&tii~4{;ifA£oT3^#^'i±©'fb'g>t/ (1) ^mTt-r^^th-^mx^ 

(1) , (2) , (4) , (7) , (8) (9) ^^ilf 

c) (Dmrn^mz-oi^^xtm-r^o 
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(2c) 



Q^-COjH 
(3) 




Q^-Q^-COgH 
(5) 




[^4". Q', Q\ Q*, R^ R*. A. J;rXn «tuWEi:lRi D fecD^^b, T' 

mmv. it^m (2 c) ^s^s^-^^iiiiic.fcD'fti'&^i (4c) ^mmi^. #e. 

:*:fS0j©'fb^^ (ic) ^mm-r^^tfi^Ts^^o 

^^-^-^mtmrn-^^^o m^\uy>itmt. :^jp^>m. (s) ^mi\:'^:t:=-)]/. 

'I4xx l^^mo) ^mm^ /^^\ #!l ^ p - n h □ :7 y <H © :7 31 y 

^ (3) N, N' a^^iy)V 

iojv^t^-i^}^ (DCC) afe^VifS 1 -x5^;i/- 3 - (3 -i>^^ji^7 ^ y y°u 

^fc. «ttxx•7^;^«^ :^;i/7jf>m (3) i:^>iS'7;i/::to:7xx;v hVyji 

:tUY±^~ht^at(DK!t^. :^)\y7^>m (3) <h 1 -^>y> U T ^ U 

:j)^7.5jN>m-:^x5^;i/i:cDSJ^;: (:^A?*) > :fyJV-^>m (3) <h h U :7xx;i/*7> 
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m. m;\u^yitm'^rz.\'t^^x.7.^)v^i\:%m (2c) t.mmum.m-^^-r\z. 
ty^/^T^^o n^ntz-it-^m (4c) \z^)Vi!^ym (5) ou^tmwi^^. 

ih^^m (ic) ^W^-t^Z-h-fy^x^^o ^t^m (4c) ^:^;i/3j^>'^ (5) i 
©•R;$;fc:fett^M^^S^&^#«> 'fb-^*!^ (2 c) ^::^j;i/7}^>m (3) tcDKB 

U 5^ A V :7° D tf ;VT 5 F ts. E (D y T)V^)V7 5 7 U 5^ A \Zi^m. $ n § # 

©wa^M*i»> *feJAt!U>^>> 2, 6-;i/^s^>. 4->^^5^;i/T^y tf u 

~:/Tift?>^^n [5. 4. 0] ^y'T^-l - (DBU) (DJ;"5/'j:W«4^* 
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z^JV:t^zy:^)V-^=iJ\^m. (^;^c«:t;i/h) h p^>>?;i/;f ^'>:^J;i/7}^n 
x.^jvM. t e r t -y^^J]^^m(D7Jl^Jlm^rM^>i>)lmm(DT^J~ 
Ji^;^'^)u&L(DJ:•7.'TJ\^t\^xum'r^^t•^^x^^o ±m(Dum&(Dmm±. 
^mizm^xnpi.it^\^^. 
■^^mcDiY.^^ (ic) ^(Dit^mUs ■^(D^t^momm^^m-r^^tiz 

>imts.^tR}B-^-^^^t\z^v)7.}\^t^>7^ yjv=¥jw\^^ f 

^^t\zj^r)-N-TV—M[:'^m^. -i y '^r^-^- h^Rf^^-^^^:ijmrj:^xti 
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c) t^^mm.i^'m7\zu-Dxmm^rci\:-^^ (ic) ^mmm-r^^tizj^i^m 
m.\zm<z.tf)^'c^^o 

^^^^mt. ^^m^tS:z^T5.> (2 c) f}^iE>mit'r^-:^^(Dm\Z. •^-t:^#: 

mi^^m^^rd^^^i7ti'^h^^^y-f-ts:Ex^m'r^:^mz^^. mm-r^^ 
-^^iz. it^m (2c) ti^jv^nym (3) tcD^mizm^x. tuv-^ym ( 

3) ^XJV^ym/\u^^yit^ (10) ^C'^■^;^§^<h^:IJ;D^ T'y0^^x;^5j^-;l/ 
^-eab^^b'&ti (ic) ^Mitf 
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it^^ (2 1) \t. it-^m (.2 c) ©T^/s^^ttbT#e.n^'fb-^ti (i 
y m^^m.T^<t'^m<D^mti:^\zmcx'm^mutn\t^< . ^n^oumM 

it^m (2 1) t^T^y t;1/:3— ;H* (2 0) (DzKmS^T^/Sf-^ 

m-r^^tiz^-DXhrn^-t^^^-^^x^^o r^^^rjin-ji^ (20) (om 
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1 , 1 -i^:t^i^\^^(D^^ (Tetrahedron Lett. , 37 #. 
7457 K, 1996^) /cK^jJj^*^ SnXV^^o 

T^yT;i/:3— ;w* (20) (D7mm^T^ym\z^m'r^:^m^\^x\t. r 

T;i/^;i/Ta>^. N-^>>^;i/b Hn:^v';VT5>^ n, o-=j^y-jyv\^Y 

;i'S#^|^^bXi^T5> (2 1) &«5g-r^::^^*^^tf^ii<i::^^'-r#^o -^f^. 
r^jy)V'3—Mif (2 0) ^ :7x::^;1/3Jn7;>'^ >*5i;r/Tyi^:^f;^4^>^ 

;i<tfci;D, e>^T5> (2 1) :i.h:^^^-r^^c ^^\Z.\t. ^^(DKti^SO 

j-efeD, n = OTab^±«-^}c^i, T^y T;vn-;i/#: (20) •^m.\\:.^^y7^ 

}^t.)^^s-^%fz.mz. m^ummx^wt^ii^. ^^v^^s75y7;v=i-;H* ( 

p -y^ h^->^>-:/;i/T5 >, 2, 4 h^>'-^>-:/;i/y a >fj:^® 1 

W^^-t^^^t-XZ-^ri-jy^y (2 1) «rM3gT^;i<h:^^^T^^o 

^e.n^i^T^Mb'&t) (2 1) fc::^7;P3j^>m (3) ^^j^i^^ii'fb^ti (22 
) ^®5tb, ,^viT#«»R='^p^*bT<b'&% (4 c) -^ntz.\k. ti)\^if^ym. 
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(5) tKm-^'it^^t\z^^:$imm(D^t^m (ic) ^mmr^^t-^^T^^c 
it^m (2 1) ^ti)V:^>m (3) t(DKm:^^nit^m (4c) i:*f;i/4^>m 

mm\z. ih^^ (2 1) hts)vt^ym (s) h(DKmz:^\,^x. io)V7!r->m ( 

3) ^7.)V^^>mJ\ti^>itm (10) tcj-^A.^;! T'f)^7.)V-ts:=.)V 
m-i:h^i\:'^m (ic) ^m^gf ^iii50^'-r#^o 

mif^mi \z%^m(Dmm^m^ (2 c) cof-^setj/^d:Mig?*^m0j-r^c 

xm ^M 

HO OH MeSOgO OSOgMe n/ N3 

(23) (24) (25) 

(2c) 

^>^:t-;H* (2 3) (Dm^m^L'XU. mTiUl, 2, 3, 
\i^)-J>ti^^l-^>z^)V'^^i^ts)V-^^:=-)V- 4-c i s-vtFP^^i^t! 
nUi^>^O^m (i^iS¥7- 1 3 8 2 6 4) , L-^S:Hm;&^& (R, R) -x 
h-^ h FD:7^>v^-;i/^/t^l (R, R) -N-^>v;i/t:DU>^>S^:^-;i/ 
^<D^^ (Te t rahedron :As ymme try, 8#, 1861 S, 
1 9 9 7<^) 7^j:<?f;??^^ne>nTVi§o Z.(D^of^Wc,^(0:)jm. ;^ ^ h^t^ (D:lj^^ 
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(2 3) ^mmt^^t-^^-^^^o 

(2 3) :^m^-^mm^. mm^^'r\zi!^m~f--mwrx^m<t 

ly^a [5. 4. 0] '^>xi;7- 7 -x^ (DBu) (D^or^m^m.mr^^mi- 

i±'5;i<hT?Ti^F#: (2 5) ^^jST^ .iid^^-T ^«<hbT^i, N, N- 
z^>^^;V^JVM.r^ N-p^5^;VtfPU>>>-2-:a->75:^OT$ F?^^^ 

(2 5) ^{b^ti (2c) (cg^m'r^::;^^^, A-^>?'>A^Mi«. ^ 
ATJl/^x'^7A. 7X*<b3j^r^7*:^h U '^A;^c5:^®Jl7c^iJ^fflVi^Si^;;. :^{bx^y 

^siRt-n«^j;v:»o 7mmt±m.}^u±\z±^f^z:t^-^mx^^o mmtvx 
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mmvr—:^7^>it (2c) it. ±m(Dmm-^m7 \zm'DT:^mmit-^m (ic 

t r an s - 1 3. 4-5^b H D^->tf D U i^^^T^^^'&fC 

^^^^m^^^-r^o ^n^(Dyt^^m^ts:z^^-jvi^ (23) 

fj:2^^B^©^b-&i|^ (ic) \zm<^ii-^^-V^^o 

mm^mi 0] 

s^3t>^?*8 ^cfH«©{b^^^ (19) iz^^n^^mm^mt^^^ (3 0) , ( 

3 1) ^^ZS (3 2) tiloV^Tme^^cKMBfe^mBJ-r^o /cJ:*5. TfBcDMjfiig 




7— N 
O. 1 
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yt^m^t^a, /3 -^ia?nxXT-;i-# (2 6) (J. org. Che 

m. , 61 581 H, 1996^; J. Org. Chem. , 5 7#, 6 

2 7 9K. i 9 9 2^;^j:t') tsm©:^^, <\t-^(D:i3^^)i^mv. mm-r^ 

^It-fy^-V^^o ^^^\^t^a, ^-yfmmJ^7.^)\^^ (2 6) t7^>^m^T^ 
mm^^ l!^MT-1iUmT-Vi^m-^^^^t\Z^Vi^T7.'rU:t'^- (2 7 a) t 
(2 7b) ^M^tf 'Sil.h^J/tT^-So Ta>«. ±ai<D^^:;^?^8TjS^fc%)(D 

^CDX— ^;i/|^^»^^M^bl^o :S:jt^ (J. Org. Chem. , 63 #, 

7263 M, 1998^) lB«©;5-?*^iSffl a, )3 -:^MfnxX-7^;H* (2 
6) <hU5^'i7A N-^>5^;i/ (h Up<5^;1/->U;I/) H75:.^f®^^^S:^S 

(2 7 a) ^: (2 7b) ^^it-TSil^ 
Z.(Di?77.^V't^—^'Mt^^E\-Z^K). mXU. {2 1 Si) ^ 

itm^ (2 7 a) ^mmtmm^^ 7^spT~jni^TTmMs-rna\ ii^-^i^ ( 
2 8) f)mm-^n^o m^^^MLvxit. mm., =yy<t^^mr,^E<D)\y 

'fb'&iiti (2 8) ^^^^-^ 7'^mT--MmT\zmmm-r^z.t\z^r). 
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mmf}^m^^^n^o ^fe, it^m (so) \ts t>>h# (29) fj^^hmmt^ 
ch-^^x^^^o ^^^ttfccre^Hft: (2 9) (DmmmtLx\t. fiiAt**L-Tx 

A°^^>^>^)ie> (R, R) - (3S, 4S) -3-T5y-4-y>5F-5-:t 
^V-T- h^k Fo:7^>^©^^ (C a n. J..Chem. , 71#, 1407 
H, 1 9 9 3^) fj:ai)m^tlX^^^o ^(D^'^ts:m.^(D:ljm. ;^^\^^t^(D:^ 

m^mmv. '^-^^^zfiL^cxummom^^m^&mm^^-o^tiz^r)^ yt^^ 

'l4}^cj:T>^F#: (2 9) ^M^^^^ tij^X^^. Te^H#: (2 9) ODTi^H^jS 
TcbXT^y^tLfe^. 3iS/j:T$yS©{*a^^iM^&:$-&, it^m (3 0 
) ^iaBt--5);i<h/&^^-r#§o T>^H©jl7C'I:«M3a;^t*9®T^H#: (2 5) ^ 
-fb-a-il^ (2 c) «mT^;&?4T3zE^feM^^SjiS^f^i:|Wl)i«;^d;t)<D^fflVin«^ 

(3 1) fb'&tj (2 8) (D7mm$V7^^r^ym\zmmvrcmz. 
^^xmrn-r^^tiz^DrnT^T^^t-^^x^^o i\i^m (2 8) (dt^cmm^t 

5 y ^ <h b T -^ll ;^ ±|EM3tfe 8 o Tff 5 a: # ^ c 

^m7tm\zr^ji\:.'r^z.t.\z^x). it^m (sd ^^jig-r^JiifeT^'So 
pcc) , -:i7DAmt:U5>^-'i7A (PDc) , ^mitmn^d^) -j>^^m^Eii^ 

m.7)V^)V7^ym. ^>i^)V7^y. ^-^V^zy^>-J)V7^y. 2. 4- 

MTb-^m-t. /\-^>?'j7A^MS. 'y:^-::.y^)Vmm> afe^V^^ie^M^^ 
fflViXTK^I^ip-r^:^^*, 7\^mi\:.'^'Om^h^)^2^. hUT-irh^e/7j<^<b3i^'^ 
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mtj:\^^. ^Tc. i\i^m (3 1) tt, ±Mi\:^m (so) tr^y^m^^x. sc 

(Tetrahedron Lett. , 41 1141M, 2000^^; 
Heterocycles, 53 173 M, 2 0 0 0 ^) tB^O:;^^*^fc^* 

^(D^m^mm'r^^t.\z^'Dxm^t^^hf)^x^^. m^^^r^>,t.\^x\t. 

±Mi\:.^m (3 1) ti. mm^^^n'r--ix\m'rxm.7m^m\^^xmm-^z.h 
\z.^r^i\:,^m (3 2) ^mm.'^^^L-mx^^o mitMhi^xu. T^^^y-^rh 

±M(D:)^mxm^hrcit^m (s o) , o d ^Scttx 02) ±jz6©m 

^Ml3ms,\Z^^-^X:^mMit^m(Dt^^^\^W (Ic) fC»<Ci:^tT^§o 

mm:^m 1 1 ] 

T';0^^-CO-CO-N (R') -& R' «tiilBi|W| CfecD^^fo ) 

x^&^it^m (1) Tn^om^xm^-r^^t-^^x^^o 
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Q4-N(R') -CO-CO 2H 

HN(RO -Q3-NHR2 — HN (RO -Q3-N (R2) -T'-Q4 

(2) (4) 

Q'-Q2-C02H 
(5) 

Q'- Q2-C0-N (R 0 -Q3-N (R2) -Ti-Q4 

(1) 

-co-co-N (R*) -m R'\tmmiimc'h(D^7^'ro ) ^^Tc 

•rtsit>-^. :^)V:^>m (3 3) ^m/\vi^y^[:m^rcim'iix.xy^jvmizmm 
V. i>T^> (2) tR)B-^^^ct\z^v<t-^m (4) ^mmh. #e>nfc<b 
(4) iztijv:^>m (5) ^mmtj:mw'VRm'^'it^:it\z^r). *%h^c5 
it^m (1) ^mmt^^ti)i^^^o ±m(D^jin(DKm\z^\^^i:\t. ^y°^ 
\^'^}^izms^m-^n^R}^Mm^^w^mm'rni-£^i^^o ±m(Dm/\uy>^[: 

mt. :^JV':^>m (3 3) ^ti'fb^^rt^;!/. :t^^V)U^U^J }^m(Dm/\t2>!fy 

^tm-r^mmt^^tiz^rimmT^^. ^mmx.x^Mz\^^m(Dhm^^^7!)^. 

MX Up-:=Lhuyx.y —)vm(Dy3:. j N - 1 H o >y h U T 

-;i'a5^Vi«N-b FD^v'7;^v'>-r5 F/'j:i:<h:;?7;i//i?>^ (3 3) ^N. N 

iiT^^o Sfe. ^!^'l4xx7";i/t*. :^?;i/j}^>M (3 3) h^y^v)\^^uy 

jv hvyjv:ttiT±^-hr^^t(DKm. :^)V-^>m (33) ti-^>v^h 

UTyU;i/:^^>'hU tfPU>'y7j^X7j^n1^A ^^+h:7;i/:^P3jsX>'T^ hi 
(DRm. :fy)lyi^>m (3 3) i5>T/3}^7«3jN>^>?X5=-;P<t(DSj;£c (:^A^*) . 
tlJl'^^>m (3 3) i h U :7a:z:;^3j^7.:7^ >*5J;IX2, 2 ' - tf U i^;i/>^X 
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^i^r^y (2) tmmrjiMMW^T\z^'ii^^<Dmm^x- 7 8t:~i s o^cx 
it^m (4) <t;^7;i/3}^>m (5) t.oKmz^n^uM'PK^^^^m^. =jt 

^> (2) ^1:))\yTt^ym. (3 3) <h(DM^S^3::fe^t§iS^^RjiS^#i:|^tiT-afe§o 




To ] 

mt^^M^izit. mm:^m5izt^mvrci^r^> (2 a) $>svi« (2 b) 

it^m (1) §S3£-rsiJ^t;i«. MB^^^iTJ^HBttUfcfti^^j (2 c) h:^)]. 
•^>m (3) .hcDMii&JC^SViT. ;^j;i/3i?>m (3) §;^;i/7}?>m (3 3) (d-f-^;! 

t^-hit-^m (ic) ^$^^-r^ii<h;^/^^T#§o 
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(2c) 



Q^-NCRO-CO-CQH 
(33) 




Q1-Q2-C02H 

(5) 



q1_q2 H M q4 



(CH^)' ACH^, 




[^■f. Q'. Q^ Q\ R\ R". R'> A, m*Dj^tXn«tufBilRlCfe®^^b. 
T't*-CO-CO-N (R") -m (M^. R' fitufBt|W|Ct>©^*1-o ) ^ 

m^:^mi 2] 

T':^t-cO-CO-N (R') (Sft'. R' ^»IB<t |W| C fe® ^^fo ) T 



[^4', Q'. Q^ Q^ R'. R^'^SJ^D^R' ^MiBtlUDfeO^^Kb, T'« 
-CO-CO-N (R') R' «tufBi:|p|Cfe®^S^t"o ) ^^To 

] 

7^> (9) <h:^;i'3j^>m (3 3) m^-:i3mi-^m^rz.um'p 



qi_q2-co-N(RO-Q2-HNR2 
(9) 



Q4-N(R')-C0-C02H 
(33) 



Qi-Q2-C0-N(Ri)-Q3-N(RZ)-Ti-Q4 
(1) 
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0 'oh R -HN \h OSO^Me R "HN n, 

(34) (35) (36) (37) (38) 



(39) <40) (41) 

ilBcDmitlgt'^tt^'fb-a-^ (3 4) ly^ur)V^y^-J^U)V^9> 
^^;^2p^f J;V>o ^fc. 'fb'&t) (34) ti, J. Org. Chem. . 6 

8687-8691 (1996^) \zum(D:)5m'^rc.\t.^n\z:m'ct^^m 

H (3 5) ^^M«7ub;^c^t, T5y»^^^mbx{b-&ti (3 6) \zm<^tffi 

^f§;it^^^T#§o it^m (3 6) (i, Mit:>^?i 5-T:fE«bfe::^ti<hlil^ifcbT 
Ti^H (3 8) <hb;^^, T5yS(7)^«S^I^*bT'ft;-^i|tl (3 9) {c«< ;i 

t/{)^T^^o 'fb'&ti (3 9) (5) tKm-^-^^^h\z^riit^ 

m (4 0) <i:bfe^t. mmM%t^z.t.\z^ri\h^m (4i) ^ii<t7^^^T# 

-So 

C^iS:^fei 3] 

T';^^^-CO-CO-N (R') -S (»'t'. R' Htfil3<hlHl DfeOD&^To ) 
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>m (3) t(DKm^. Yb-^tl (9) t:^)l:!^>m (SS) tCDEmzi^X^Z. 



T'^^-CO-CO-N (R') RMituSB.hl^D'fecD^^f o ) ^ 

^To ] 



To ) 

(1) ^aaBT^ij'&f:!^, Mifi^fesfcfBmcD'fb^t/ (2 1) hti)vt^y 

m (3) <h©^^S{c*5ViT, t!)V^sym (3) ^:^j;i/7]^>^ (3 3) jc:'f^;^ntf 

j:v:^o ym(Dm^-^Q'\z^'rum^^^mt^m (d ^ -r^^cKt^-fe^fb-^ii^ (i 



Q'-Q2-C0-N(R')-Q3-HNR2 
(9) 



Q4-N(R')-C0-C02H 
(33) 



Q1-Q2-C0-N (Ri) -Q3-N (R2) -T'-Q" 
0) 
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(21) 



cy-N(R')-CO-CQH 
(33) 




Q'-<y.cq,H 

(5) 



qI— Q 



^ i^2)L /(CH2)„ 




(1c) 



Q\ Q\ Q\ R\ R\ R\ A. m:feJ^tXn «tu 13^111 
THl-CO-CO-N (R') R' \tmmtmU%(D^^To ) ^ 

T':0t-cO-A'-N (R" ) (^4'> R" ^t7K^m^. 7Kmm. T 

(Dy)v^v>m^^-ro ) 'T:$>^<t^m (1) asit^?* 2 icfB«©^b^j|^ c 

9) iiQ^-N (R" ) -A'-CO^H (4 2) Ti^g^^J&ffi 
T- 5 0~5 0'CTKj;S$ii:^c:<h^Cj;DM3fr^^:<h/05T^?>o fi'&^iJiibT 
'^il;^tfN, N' -v'v'^ □^^->;P:^/;i/ij^i^'f 5 1 -X5^;i/- 3 

T^'g)o l^m^t^mmtVT^ts -y^uu;^^>. ^uu:!is)iA^ mmtmmtii 
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Q4-N(R")-A'-C02H 
(42) 



Qi-Q2-CO-N(RO-Q3-HNR2 

(9) 



Qi-Q2-CO-N(RO-Q3-NR2-T' 
(1) 



-CO-A'-N (R") -m (^'^'^ R"«7j<mm^. 7Kmm. 

Y\--j^^)\'i^)\yh.r^ Ym(Dmwk^'^wiM%^)^ Km(j:>^^n^~^\z.A o~i 
5] 

T':dt-c (=0) -NH-»^feJi-C (=S) -NH-»Ta5^'fb'&t? ( 

1) S^^:^t*2 ^CtBife^-fb-ar^ (9) h-iV^iyy^'-V (Q^-N = C = 0 
) y5^:^'>T^>— h (Q''-N = C=S) ^^iS'l4fcJ:^^4'T^- 2 0 ~ 
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Q4-N=C=0 Sfcii Q'>-N=C=S 



Qi-Q2-CO-N(RO-Q3-HNR2 
(9) 



QI-Q2-C0-M (R 0 -Q3-NRZ-T1-Q4 
(1) 



[^"f. Q^ Q\ Q^ Q\ R'^J;r;RH*MwB<h|W|CfeO^S^b, T'«-C 
(=0) --NH-m^rc\t-C (=S) -NH-S^^-To ] 

(9) ^:Q*-NH-NH-C02P h (4 3) ^ 4" "Tfi^-'MtCjJK 

ij7p [5. 4. 0] ':7>t'^-7-x> (dbu) ^mw^^t-^^i^^^. 



±m(Dmm:^m^iZ9m(D^t^m (43) '0ril;^^f4-^i7pn:7xx;i/t:H 
N, N->?p^^;P/i>;i'AT5 H\ >>iJ7DD^i§7>, ^dd5^;va, 5=-h^tHD 
4". 2 Ot:T;^i£;$ii^;i<^i^CcfcDi^3tt--5>c:i/^>^^T^^o 



Q^-NH-NH-COjPh 
(43) 



Qi-Q2-C0-N(R0-Q3-HNR2 
(9) 



Qi-Q2-C0-N(Ri)-Q3-NR2-Ti-Q4 
(1) 
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mm-:^m 17] 

uym^mto ) ^'$>^i\:^m (1) It. mmyj'{^2\zmm.(Dit^m o) lq 
^-co-A^'-co^H (4 4) ^^mm.s^mm'p'^'m^m^m^x-s 0^5 0 



[^f. Q', QK QK Q^ R'*5J:rJ?RH*tulBi:|WIDt>®*^U, T'«-C 
O-A^-CO-^ (Si't'. AH»|g'&^7^«^*icl~5 0T;i/^l/>»^^ 

"To ) ^^fo 



±iB®^5t:j^?S't'^-fBm(Z){h-^t/ (4 4) it. A'^^w-m^o:>m^\zit. 
D D ^ >-tf >^ b7j<*^^:t yx.>m(D ^mmmmm ii^uu^ 

^^vi^mxT^^;!^ (^?!i. cico-co.,Et) <hc7):7U-7=';i/ • iJ7^:7!y^^ 

l:iJ^DMitbfe'ft;'&il^ ({f!l. Q^-CO-CO^E t) ^7K^'fbU5=-'>A. zKM'fb 

^fe, 'fli'&ti (4 4) h.''ifi:^^vym(Dm^\z\ts mx\-^A-^uu^ 



Q^-CO-AZ-COjH 
(44) 



Qi-Q2-CO-N(Ri)-Q3-HNR2 

(9) 



Q1-Q2-C0-N (R 1) -Q3-NR2-T1- 
(1) 
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) t(DKm\zm\^^xh^\^K ^Tc. it^m (44) t^. A''t^WLmw:2m'^±.(D 
mco^m-mmm. ^ t;i/^ v > e^* y xt. 'r)v^ y a u h t © :7 u 

— • ^ ^ y'^y;KJlr:fCj;D#e>tl§^r hxX5=-;Hf##: Q^-CO-A^ 

-co^Et) ^7Km'fk;U5^'i7A. 7Km{k;^r u 1:7^, 7m.it-rh^)o Km(DT jv 

^^Tc ) x^^hit^m (1) m3t:^^*2lCfB«©'fb-&i^ (9) ^Q^-N 

H-CO-A^-COaH (4 5) ^:^S'l4/cKm*4' T^i'&^iJ^ffi V^T- 5 0 ~ 5 

N' -5^>^^D^^>';i/:tj;i/3}^>^'f 5 F^-sv^^^i -x^;v- 3 - (3 ->>^^5^ 

Q^-NH-CO-AS-COjH 
(45) 

Qi-Qz-C0-N(Ri)-Q3-HNR2 Qi-Q2-C0-N(R i)-Q3-NR2-Ti-Q4 

(9) (1) 

[^4'^ Q'. Q\ Q\ Q\ R'*5ckt;RHiiIWB<h|^Dfe©^^b, T4i-C 
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] 

ih^m (4 5) Q'-NH,\zn'^-t^4-^UUT-V>m<D7V-J\^y 

0-5 Ot^TSitiC^ii-^^liiiCcfcDMjibfelb'&i^ (^!l> Q^-NH-CO-A^ 
-CO^Et) ^7j<m'fliU^i^A. TKM'fb:^? U '^A, TKM'fb'^hU'i^A^OTjP 

:^ U ^ffl V^TJP7K:53WT^ ;i <h J; D mm-t^ c <h:^^^7:# 

T':^?t-cs-CO-N (R') -S (^ff, R' HSulBilRl C fe(D^^f » ) 
Ti^^^it^^ (1) «> TIBCD«g§TM3ai-'5)^a:/^?^^-e#§o 

Qt-N(R')-C0-CH2-S-S03Na 
(46) 

Qi~Q2-C0-N(Ri)-Q3-HNR2 Qi-Qz-C0-N<Ri)-Q3-N(R2)-T'- 

(9) (1) 

l^^. QK Q\ Q\ Q\ R', R':J3ctlXR' i^tuSStlWICfeO^^b. T'\t 
-CS-CO-N (R') -m i^^. R' ^*lul3<h|wlDfe®^^'ro ) ^^To 
] 

-r7^t>-fe. ^'^m-^hU'^Ai^ (4 6) tit^m (9) Sfe^l 

^?^bTJn^T^^i<h}^cfc«9> ^mM(Dit^^ (1) ^m3fi^^:i^:;0^*-e^^c 

8 0~2 0 0'C^W^b<^ 1 5 0'Ctff^:^^*#Jc$?*bVio COM 
U-:/>, N-;<5^;i/^;i/5jNU >#®:^a'l4^^. >?^Dap<>i$'>. ^UU-^JIA 

140 



wo 2004/058715 



PCT/JP2003/016783 



mm:^m2 o] 

T';5>t-co-cs-N (R') -m R' itmrntnc^o^^-To ) 
xh^ih^m (1) It. TmcDm^xmm.t^^t-^^-v^^o 

CICH^COCI 

Qi_Q2-co-N(RO-Q3-HNR2 Qi-Q2-CO-N(Ri)-Q3-N(R2)-COCH2CI 

(9) (47) 

NajSgOj HN(R*)-Q» 

Qi-Q2-CO-N(RO-Q3-N(R2)-C0CH2-SS03Na 

(48) 

Qi-Q2-C0-N(R0-Q3-N(R2)-Ti-Q4 
(1) 

l^^. Q\ Q^ QK Q^ R', R^43J;rJ^^R' «t&tBi:llDt)(D^^U. THl 
-CO-CS-N (R') -m R' «tutH^|S|Dfe(D^^t-o ) ^^To 

] 

■rts:t>t>. (9) ^mm^^riz^njmm^u^j \^tK}^^^itx<\::^ 
m (4 7) \zm^^rcm. (4?) ^^:tmmi-hv^Atmm^xum'r 

^^\Z\^X%hntz. (4 8) ^TS>. r^'cKt^-e.HN (R') - Q^iiSPfi-r^ ^1 

t.\z^y). if.mnm\^'^m (i) §^3tt-^ci<?:50^*T^^o 

^b'&ii^ (9) /Jj^&ib-a-*^ (4 7) ^Mf T5>im^D 
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(4 8) ^^mrr^\z\t. j-)vm(Dmm^^'f-^mM-i-h^)^i^ti 
nf^u^tmm.mtti^t^^'^o ^t^m (47) ■fymm0(Dm.'v$>^iM'^\z\'^. m 
m7i^m^h^)^A^<Dm.&^^T\zK]t--^^nu^\^^o it^m (4 8) omb^ 

S^^A^ 'fb'&t/ (4 8) iHN (R') -Q'i©^j^;^{t 

H2N-Q3-N(R0-Ti-Q4 
(50) 

Q1-Q2-CH0 Qi-Q2-C=N-Q 3-N (R2) -T'-Q4 

(49) (51) 

Q1-Q2-CS-NH-Q 3-N (R 2) -T1-Q4 

(1) 

-CO-«. -CO-NH-«> -CS-NH-»^ -CO-NH-NH- 
-CO-CO-N (R') (S'^■^ R' ^itufBi:|wlCfe®^^-r„ ) , - 

co-cs-N (R") m^. R' \tmBtm\^'h(D^^'ro ) . -cs- 

CO-N (R') (X't'. R'«iIf3<h|w|i;fe(D^^f o ) ^ -CS-CS- 

N (R') -m («>+•> R' «tufB^:|W|i;fe®^^-ro ) . -CO-A'-N (R" 
) -» (S^', A'43j;t;R"«Mf3<h|W|Cfe©^S^f c ) . -CO-A^-CO 
-m (&^. AH«f3i:lB|Dt)©^^fo ) . -CO-A'-CO-NH-* ( 

m^. AH^iBiiwiDfeco^^To ) ^ -co-A^-co-« (m^. AHtm 
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-rut)-^. {b-^t/ (4 9) ^x>-h)VJL>7.ji-^>mm(DmMm^^~f\zT^ 

> (5 0) tm.7i<K}t-^^x^t-^m (5 1) izm^^r^Wi. -i-^t^m^t^^ 

1) ^^?gT^:i<h7j)^T#^o \\L^m (4 9) t.r^y (so) ;^i^e>fb'g-tl (5 

t^J^V^o ^fe. >KjiSm:0^67K^P^^f •SS'&ic^^. ^1/^3.^— >^-y^fflV^T 

T'/&^^-CS-CO-N (R' ) -S (Sff. R' «lutBi|WIDt>©§^1-o ) 
T^^-fb-g-i^ (1) TIB(^iSE§T?^3g-r^c:t:*^^^ao 

CI^CHCOCI Q'-Q2-CON(RO-Q3-HNR2, Sg 

(9) 

HN(R')Q4 Q<-N(R')-C0-CHCl2 >- Q'-QZ-CON (RO-Q'-NCRO-r-Q* 

(52) 0) 

C5^'^'^ Q'> Q\ Q^ Q\ R', R^'^SJ^U^'R' «MfS<i:|pI D fecD&^b. T' ' 

j^-cs-co-N (R' ) -s (s-t-^ R' \mmt.n^%(D-^7^t . ) 

To ] 

\Y.-^m (5 2) «HN (R' ) Qn:iti^i-^4-^nD7'xU >fj:^©TU 
>/j:^®M»W^K4'T. -7 8t:~l 5 Ot:-r^jS$ii-§;Li;Jcj;«9M3tT^ 

§o ^fe, v^uunrnt-Yi^ (R' ) Qnc^s^-r^T5>*M3t;^feiT37!i 
'fb'&ti (1) {b^^i (5 2) ^^n^is^'omi^^mmz.mmx^. v-rvy 
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2 3] 

T'^^^-CS-CO-N (R' ) (S4>. R' fttulB<h|pICfe©^^i-o 

) Tab^^fb-a-ii^ (1) TIE©^f&Tmifit-^:i<hd^T#^o 

CICH^COCI Q«-Q2-C0N(R')-Q3-HNR2, Sg 

(9) 

HN(R')Qi Q4-N(R')-C0-CH2CI : Q'-Q^-CON (RO -Q»-N (RO -T'-Q^ 

(53) (1) 

i^^. Q\ Q\ Q\ QK R\ R^'^ScfctXR' UttmtmCho:)^^]^. T'- 
}^-CS-CO-N (R' ) R' «tulBa:|WID'b0^^-r, ) 

To ] 

^t^m (5 3) it.HN (R' ) Qnc:^@a-r^4-ii7DPT:::iU>/^j:^©TU- 

U^-i F^N. N->^;><5^;1/:^}n;I/AT5 hVj:^ V^fi hf U 5^>/^j: 
EcDrnm^mm^-^'. -? 8°C~1 S 0=CT?^j^;:f §ii<ht;id;t)MitT#^o S 

^PDg^MtHN (R' ) Q*\znmT^T^>^mm:^mi^m^rcwm 
it^m (1) {b^ti (5 3) :i^^n-(~:t^^M^mm.\zmm\^. ^j^vzt 
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S«0"C~8 0"C^W^bV^„ m-^M^iyXU. mXU. l-X.^)V- 3- (3 

T'/?>^^-C S -CO-N (R' ) -» (»4', R' ^»IB^I^D%)©^^:rc 
) Tafe^^b'&t/ (1) ^t. T';&^'-CS-CO-N (R' ) -S (S'f. R' « 

ttffB.hIwlDt)(D^^-ro ) ^^^it^m (4) ^SSb7tTtB®^^Trt)M3t'r 



[^4^. Q'. Q\ Q\ Q\ R'. R':feJ;O^^R' JiMffBilW] C fe® ^^l", T' 
tl-CS-CO-N (R' ) -S (aif, R' «luWB<hlKlDfe0^^f o ) 

to ] 

-r^'cK^b-^. Vr^DDT-fe hTS F# (5 2) ^^Vi^ii5'PDT-tz hTS F#: ( 



Q1-N (R* ) -C0-CH2-S-S03Na 
(46) 

Q4-N(R')-C0-CHCl2, Sg 
(52) 

Q4-M(R')-co-CH2Ci, Sj 

(53) 



HN (RO -Q3-N (R2) -Boc 
(7) 



Boc-N (RO -Q3-N (R2) -T'-Q" 
(54) 
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5 3) . ^:t^m^:^.i:ZS7^> (7) t^mm^P. i^^<D#^STJCSi^$itfe 

umm^m.umvxi\:^m (4) ^mmv. m^ntcit^m u) \zt})v^- 
>^ (5) ^m^-^^xifnm(Di\:s^m (i) ^m^t^r.iit^i:^^o it^m 
(5 4) 'fb'&i^ (5 2) ^^n-i't^m^^mm\z.mmv. >?^yyntf;i/ 

jL^)vy^y^^\/^-^v^}jL^)V7^ym(DmMtr^> (7) ^mxt. o°c 

— 16 0°C:;?)W^b<> 9 0°C~1 4 0 "C/^^^^ltt^^?^ b V^o il cDRj^jC^C-f^ffl-T^ 

•^^x^^o ^r^. ih^m (5 4) it^m (53) :fej;tx-r^'^)i^5i5^^^}3 

5:^FBi~5BtFBmm^, T5> (7) ^^nm^m-^Mx.x^m-^'^k^^ 
^z^riumt^^hiitT^^^. Rm\z\^m'r^-<:t^m^(Dm\t2^m^±i)m 

^m't^mmt.\^x\t. n. n->?><.5^;wi/at$ hVc^^cDT^ f^^j^^^. n 

4) ^mm-t^^iititx^^. '^(DiM^\z\t.mm\^tz.mmo:)\^fi-^\z:;^^ j-)v. 

y—)Vf^E(Dr)vn-)vm'^7\^m^m.mx^^o •^^\z. it^s^ (54) \t 
"^^tmmi-hv^j^m. (4 6) tT^> (7) ^ig^s^^i 9TfB«b7tMj$^^ 
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it^m (4) it^m (5 4) s-2 ot:~7 ot:ThU:7;i/^p@^^#icj: 

tulB^mi^fecD^^-ro ) T^^^t^m (4) fc:^r;i/3j^>^ (5) ^^^t^?*! 
{b-a-^ (7) cot e r t -y h^^>';^j;i/jj^-;i/a^l, mit;^i*2 jcfBtlbTtJ; 

mm-:^m2 5] 

T'/?>^*-CO-N (R* ) -CO-» (^cf, R' ^ttuf3t|WlDfe©^^-rc 
) Tafe^-fb-^^i (1) TIB(D^gS'^Migt-'5ii<h;0^^-r^§o 

1) (COCI)^ 

2) HN<R')-Q3-N(R2)-Boc 

(7) 

R'NH-C0-Q4 Boc-N(Ri)-Q3-N(R2)-T'-Qi HN (RO -Q'-N (RO -T'-Q* 

(55) (54) 

Q'-Q2-C00H 
(5) . 

^ Q'-Q«-C0N(R<)-Q3-N(R2)-T'-()< 

(1) 

L^fp. Q\ Q\ QK QK R\ R^'iScfclXR' ^ftflBil^DfeO^S^b, T' 
O-N (R' ) -CO-S R' tttufB<h|w]D'fo®^^-ro ) ^S^To ] 

irr^t)t>. :^mm(D^[:'^m (i) hn (r' ) coq^ (55) izn^^T 
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■^xmrn-^n^it^!!^ (54) ^mumLr^^i^. n^nrdt^m (4) ^tuv^^ 

) <i:0'C~l 0 O'CcDM^&t^^TSJS^ii-^JiaitJ;^, ^t^m (5 4) S^jg 

•^>f3i^(Dx.—y^)immm. ^>^>. hJi^jL>ti:Eo:)^mmmm. n, n- 

fb-g-Jj^ (4) ^t^m (5 4) ^-2 0°C~7 0°C-ehU :7;l/;f Dimple 

J; D Mil vrmm-r^ ^t-^^x^^o 
^(D^oizi^xmrni^rcT'-^^-co-N (r' ) -co-s (»4'^ r' h 

MB^iwiu^cD^^-ro ) x^^it-^m (4) ^:i:^7;i/At^>M (5) ^mw^mi 

ih^^ (7) ®t e r t -yh^r'>*;i/3j^— Mit^^fe 2 tc|Bmb;^d; 

mm^'<^2 6] 

T't^-SOi-n (R' ) -S (^4'> R' «tulB<^:IWlD'fc(7)S^-rc ) 
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1) CISO3H 

2) P2CI5 

3) Qt-Q2-C0N(RO-Q3-HNR2 

(9) 

HN (R' ) Q4 ^ Q'-Qz-CON (RO -Q3-N (R2) -T'-Q^ 

(1) 

[5^4'. Q'. Q^ Q\ Q^ R'. R'^J:ZSR' «tufS<h|Wi D feCD^^b. T' 

^^-soj-N (R' ) (Sff^ R' ummtmcho^T^to ) ^^fo 
] 

^b-a-fe (1) Ji. HN (R' ) Q^zm^-f^ 4-'^ a ay -v>tj:^(Drs. 

v^^^?§'l4cD^i!ft^bT^^. e^^aD^:$7>. ^DD3jN;i/A> -j^uujL^^fyu 
1) _hizli©M3t>^^ 1 . 3:feci;rJ^'l 1 tcwB«©TfB(D— ^5^: (4) T^^n^'fb 
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HN (R') -Q3 -N (R^) -T'-Q4 



. (4) 



X)V-}i^~)Vm^r^}t-CO-CO-N (R*) -M (S4'> R'HMIBt|^Ut>OD 
^mto ) ^^To ] 

±m<D^mw<D^'T:%. T'-^m-c (=o) -c (=o) -n cr') -m 



R'43j;tXRn*tufB<h|pICfe©^^b. QHi»- (CH^) m-CU,- 
A-CH2- (CH2) n- (^4', m*5j;t/n^l#^ai3iLX 0 , 1 ~ 3 

^^b. A\-^mmm'?. rnn^i^^ -so-, -so^-. -nh-, 

-0-NH-. -NH-NH-> -S-NH-. - S O - N H - S O, 

-NH-^^-Tc ) ) -e'^^^t-^WW^bv^o 

2) ®5fi^^2. 4*3J^tKl 2^CfBm®TfB©— (9) T^^tl^lb'&tl^, 

Q'-Q'-C (=0) -N (R') -Q3 -NHR2 (9) 

[^4', R\ R^ Q\ Q^^j^lXQHd:, tOfBi|wlDt)0^^"ro ] 
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(m^. R'iS^ZSRHtmmtmCh(D^m\^. QHtm- (CHi) m-CH^- 
A-CH2- (CH3) n- m:feJ:tJ^^n«#^^iliEbTO, 1 ~ 3 ©S^ 

^Tjkv. A«m*M^, ^mmf-. mnm"^. -so-, -so.^-. -nh-. 

-0-NH-> -NH-NH-, -S-NH-. - S O -NH- ST^fi- S Oj 

3) mm:^^7. 1 lcfeJ:lKl 3JCfB«(DTfBCD'fb'&t) (4 c) ^^^i^'^'CT) 
it-^m (1) ©®3t4'rBl#:i;bTaSTafe§o 



±lB04'PBl#cD4'Trfe. ±S3^4'(Z)T';^^^-CO-CO-N (R') (^4". 

A-^mmmi^. ^mm^. m.nM^> -so-, -so^-, -nh-, -o- 

NH-. -NH-NH-, -S-NH-> - S O - NH - S O^- NH 




(4C) 



151 



wo 2004/058715 



PCT/JP2003/016783 



2 2) :^mm^0it^m (i) (om^^mi^tvxm'^'v^^^o 



±fa©ft'^m©'t'Tfe, ±|5^4'OT':^^-CO-CO-N (R') (S't', 

A>^)tM*M^. mmm^. -so-, -so^-, -nh-. -o- 

NH-, -NH-NH-, -S-NH-. - S 0-NH-^;feJ3;- S O^-NH 

5) m^:^^6izmm.(D^mmm.^Tm(D^\:^m (7 a) 2^fgBj'f©{ti'^#» 

(1) <D^3g4'^WibTfi^Ta&^o 




(22) 
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^mo^mi^cD^-Ch. ±m^^(DQ'f)m- (CH^) m-CH^-A-CH^- 
(CH^) n- m:feJ;r/nJ1^^3^3iLT 0. l~3©S^§S^b. A 

itm^mi^. &.mMf: ^mm^^ -so-, -so^-. -nh-, -o-n 

-NH-NH-. -S-NH-, - S O -NH- S O^- NH- 

6) mmyji^s\zmm.oDTm(Dih^m (21) :$:f§Bj'^cD'fb'a-#) (d ©as 



-SO2-, -NH-, -0-NH-, -NH-NH-, -S-NH-, 
- S O-NH-^TM- S O2-NH -TS-^jb-a-tl/J^W^ bV^o 

7) Mji::^^ 1 0 icIB^cDTIB^^b^titl, 2|s:^BJ4'©'fb'&i|^ (1) (DUm^m 

t-T^cC^^-S, 7t#^tt;^£TS3(^h^>7.M{t;'&#l (3 0) , (3 1) 43j;lX (3 
2) , 



51 / \ 
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W/ {CH,)„ (CH,)/ (CH^„ 

" " , H H H H 

(30) (31) ' ^32) 

umm^mto ] 

|WJ:jtlCbTm3t$n^JitB'fl::^i|^®^jt# (3 O a) . (3 1 a) (3 
2 a) , 



/P R\ ,0 r3 



\ 
N- 



<^=)v__/<CH^n (CH,)/ (CH,)„ (CH,)/^(CH,)„ 

<30a) (31a) ' (32a) 

umm^^to ] 

-^:^mi\:^m (3 Oh) . (3 1 b) (3 2 b) . 

P R\ /O R\ 

p-i \^ 

<C"2)</^^^^2>n (CH3)/ (CH,)„ (CH,)/ (CH,)„ 

..pel ^ ^ ^^^-H 

(30*^) (31b) ' (32b) 

^mm^m-to ] 

5^e)lX^C^tl&(D^ft#: (3 0 c), (3 1c) ^^ZS (3 2 c) 
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(CHJ 



(30c) 



n 

,61 



R^^-N 
H 



61 



■N 
H 



N 

/ 



,(CHJ 



N-R 



2/n 

61 



(31 c) 



(32c) 



mm (SIRS) , ^m^^^ (mods) . i^^mmmoDsk^^M^^rcumik 

Slkg^^t)0. Img/^/^S 2 0 Omg. $fSb<^tO. Smgy&^e. 1 0 Oing©4gH-Z? 

iff^S i: o T « ±f B CD » ^ @ ;t T J; V i o 

m^^'^nx\^^^^mmM(Dmmmzxmmx^^o :$i^m<t^m^^Mt-t^m 



55 
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•So 

7.y°u-. mi^mm^m^x^^o 
mmmmtvx\'^:^^m^h^mthh\zm^±nm-^rix\^^^mM^^^. 

mmmm ^tii^^izj^s Dxjitj^ vxm^L<. mmit-r ^z.^yf)ix^^. 

^mm^t-^moDmmthxit. -AoDit-^m (a) ~ (e) -^m^f^n^o 
(A) (1) 

Q'-C ( = 0) -N (R') -Q^-N (R^) -T'-Q« (1) 

mm. g^s^wr ^ ^iih $>^imu ^ b < iti^muco 5 ~ Qmommm^m. 
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feJtS- (CH^) m-CH^-A-CHj- (CH^) n- Cm^. m^^Un\t 

^^miLi^To. i-3©M^^^b. A\tm.mm^. ^nw.f'. -so-, - 

SO2-, -NH-. -0-NH-, -NH-NH-> -S-NH-. -SO- 

^^m±LX7Kmm^. y^m^. rjv^jvm. rjv^^ijm. T)]y^:=-jm. /\ 
r)vu^iy^^y^s tiHD^w^y*, 7-^)VT^yT}V^)vm. r)vn^ 

^-^t})V^::^)V7^ym. 7)V::i^zytl)V^:=^}Vr^y7)V^)Vm. ti)VA=E'i 

N - 7)V^M ;wi^-r ;i/S, n -7)V^:z.)V - n - 7)V^M )vn^-^)V 
7)V^)vm. ^-7)Vn^iyi:3)vn^^ N-T;^^^;^-N-T;^r3^v;^J 
)vn=E^ 1^-7 )vn^^ )V7 )v^)vm. n-t;wi/-n-t 
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7}V^}V'^^i^ti)Vi^:^)\^&. b FD^>'T>';i/X> T;i/3:^~>TS/;i/a. An 
T>';i^:t^->T;p=^;i/x;i/:^:::;i/». b FD^->T;l/^;l/;^;l/:^^^n;^s, y)vn 

n-t;i/^;i-t^/t>';u», n, N->^T;i/^;i/T5yT>';v», t;1/^ 

;i/»j2^c«m*^WbTfe<i:ViN, -N-i>y)V^)Vt})vn=^^)vyi^)vm. yjv 
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h ; 

§ D T u — ;vt;i/^:=:;i/«> mmm ^ ^ ;i % ^ ^gg^n ^ b < tt^ia 

(B) -rtS^ (1) 

Q'-Q^-C (=0) -N (R') -Q'-N (R=') -T'-Q^ (1) 

7Km». ^ Tc ^ WT§ i: % ^ lain ^ b < l-i.^ma © 2 ^it^ u 3 
QHA. sms^WT^;^<hfea5^2'fffi(75ta^feb<«^^fn(D5~6 

M®^t»t-^it:7K^»> «m»^wr ^ ;i i 2 m(Dmm % l < ^^isfnc^ 5 

fPfeb<«^IS^n(^2?g'l4Sfe^A3^'14©li-^itS^^^^^b ; 
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r^3 4 

rc\tm- (CHj) m- CH2-A- CHj- (CHj) n- (S4'> m:feJ:tJ^'n« 

^^^siiLbTo. 1-3 ©^^^^b. A^^m^M^. ^.m^Mf-. mnm^. - 

so-. -SOj-,.-NH-. -0-NH-, -NH-NH-. -S-NH-> 
-SO-NH-^:fe«-S02-NH-^^-ro ) ; 

^^^diiLbTzKmi^^. 7\<.mm. TJi^jvm. Tj]^^:^jim. 
T;i-n:^W5ys. tFn^w^ys. r-»i^rs.yr)]^^)vm. tjvu^ 

N - 7)1^)1^1 N -yjv^-ji- n - T)V^)Vti ;wtt-r ;i/ 

t;i-^;1/». N-T;i/3 4^>':^j;wtqE-r;i'*. N-T;i/^;i/-N-T;vn^F$/;^j 
jv^^^^ji^m. N-T;i/n^>';^j;i/;t^'i';i/T;i/4^;i/*. n-t;1/=^;w-n-t 
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fe cfc 3 ~ 6 M.(Dmmm:^ :^JW^^-( )UY)]/^)im. 

N, N->5T;i/^;i/:^7;i//t^:-r;i/:^^>^T;Wl/«. g^S^^bTfcci:^^ 3~ 
6M<:o^I^3^:^7;^7j^-;l/T;^4^;^^, S^*^WbTfed;Vi 3~6M(Z)it^li:^ 
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b ; 

T'U. x;i/^n;«^7t^iS- c (=0) -c (=0) -n ( 

(c) (1) 

Q'-Q^-C (=0) -N (R') -Q'-N (RO -T'-Q^ (1) [ 

m^^^rM3m^i,(Dm'^mit7mm. ^rzummm^mT^^t%^^2m<Dm 

fn%b< «:^tafn(D2 3gtt^;fe«3;^'i4<^lJl'&1t^li^«^5^b ; 
Q^^^, TIB©* 
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rc\^m- (CHj) m-CHj-A-CH^- (CH^) n- m:feJ;tXnti 

so-. -S02-^ -NH-. -0-NH-. -NH-NH-, -S-NH-, 
-SO-NH-^j^^-SO^-NH-^^-To ) ; 

^-^r^tebXTK^M-?. 7KM». y;i/4^;i/*. T;i'er-;i/S, T;i/^n;i/^, a 

^/rA=¥JVm. N-T)l^)l7^J7)l^=¥J\^m. N, N - >5y;i/:^;i.T 5 / T 

T;pn4^f/-r5y«, tHn^^v-i'sys. y>')V7^jr)v^)vm. 7)vu^ 

^>^r)V^)Vm. r )Vu^iyts )V-j}r^:=.)Vm. 7 )Vu^iyt} )V'^:=.)Vr }V^)Vm. 
7)Vn^^ytl)Vt^-)V7)V^)V7^jm. tl)VT^^i^7 }V^)V7 ^ ^ 7)la 

=^zytiJV^::^)V7^ym. 7)V::2^iy:^ )V:^-JV7 ^ J 7)\y^J]/m. 

jum. 7Ji^^jvm±\zm^&^^vxh<k^^N-7jv=¥)vtijwt^^jm. 7jv 

JV-N-7)l^j\^:^JVn=E^ N-T;i/^r:n;i/-N-y;i^^;i/:^j;wt^-r;i/ 
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bT <fc n , n - i^T;v^;i/:*?;w\*^-r 

:^ Jl^A'E^ Jl^=^zy7}l=¥)V&. N-7J]/^)VtlJVJ'^=E^ JV:t^'^7)\^^JVM. 

:n;pT5 y :^^v», :^»;wt^-f ;1/:^4^->s> 

4^>'T;i'^>'i/7^;i/3i^::^;p«> «^s&WbTfej;v^3~6M®it*^x;w4^:=-;i/ 
N-T;i/^r;i/T^yT>';^«, n, N->^T;i/^;i/T^yT>';i/S> 7)v^ 

^;i/*±fcS^S^WbTfeckViN, l<i - -JT }V^)Vts }V?'%=^-i )V7 )V^)V7.)V 
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T4i, ;^7;i//K-;i/a, *-c (=0) -c (=0) -N (R') 

»-c (=0) -A'-N (R") - m^. A^tmrnm^m-r^^t^^^^m 

T;i/n^syS^^-ro ) , m-c (=0) -NH-, *-C (=S) -NH-. 
»-C (=0) -NH-NH-, S-C (=0) -A^'-C (=0) - 

AH-i.w^^^rc\-^mmw^i- 5 (D7jv^u>m^^-ro ) . m-c (=0 - 

A'-C (=0) -NH- (m^. A^«^mmi~5©7;V^l^>»^^^„ ) 
(D) (1) 

Q— q~t-n(r')-q^n(r')-t^q' (1) 
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rc\-^m- (CH^) ^-CHj-A-CH^- (CH2) m^J;:ZSn\t^^ 

niLvxo. i~3(Dgi^^^b. Aj«*M^^ ^mm^. mnm^. -so 

-S02-> -NH-. -0-NH-. -NH-NH-> -S-NH-, - 
SO-NH-*:^t^-S02-NH-^5^t"o ) ; 

^-^M^ibTjjc^M^. 7Km«^ T;v^;k». T;i/^r:jys> t;v=^-;1/S. a 
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r)V^)vm. i<i-r )Vu^=iyti )vn=E'i )vm. i<^-r)v^)V--H-r)vn^-^t! 
)Vu^iyt3)v;'%^^ }V7)V^}vm. i~3ia©T;i/^;i/»-effim$tiTViTt)d; 

6 m.(Dm.mmti))y'^:=-)V7)v^)vm. s^a^wuT .fci^ a ~ e m®^^^:^ 
T;WPx;i/j|s:r;i/T^y:^;;i/j]^r.;i/T;i/=^;i/», tu-;wx;1/4^ 
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^^y7 )V^)V7.)VT^::^)Vm. B^^^WbT t>^V^ 3 ~ 6 

^-7)V^)VT^J7-y)Vm. N, 1<1 - -JT )V7 ^ J 7 7 

)vm±.\zm.^^^^'ux%^^^^n, i<i--j7)v^)V'fy)vn^^ )V7-y)v^< 7)v 

i ~ 5 (D7)v^vym. mmw(. 2-5 (7)t;i/^:ii/>s> 

^ <h ^§^5^P T u a^s^^f^ <h ^ a^^^^p t u 

TU^. 7.)VTi[s-)vm. S-c (=o) -c (=o) -n (r') 

m-C (=S) -C (=0) -N (R') m-C (=0) -C (=S) 
-N (R') m-C (=S) -C (=S) -N (R") -(S4>. R'^izK*]^ 

^> 7J<m«^ T;p^>'i/SS;^cj*T;i/:3 4^^>s^^-rc ). »-c (=0) -a'- 

N (R" ) - (af. AH:igm»^Wf ^^:tfe25^^m^l~5(^T;i/4^l/ 

) ^ »-C ( = 0) -NH-, S-C (=S) -NH-. S-C (=0) -NH 
-NH-. m-C (=0) -A^'-C (=0) - AH*#)|g^^fcte* 

^i~5®y;i/4^i/>»^^-rc ) . *-c (=0) -A^-C (=0) -NH 
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- m^. A'u^mmi-- 5 (Drji^uym^mto ) . m-c (=o) -c 

(=NOR'') -N (R*) m-C (=S) -C (=NOR'') -N (R") - 

7Km&. r}u^)vm^rMTJv:2^zym^mTo ) . m-c (=o) -n= 

(E) (1) 

Q— Q— T-N <r') -Q^N (r')-T-Q'' (1 ) 

Q'«. B^S^WT^n<i:t)$)^ 2fffi(DlS?nfeb< «^tSfnco 5-6 
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feJ^S- (CH2) m-CHx-A-CHj- (CH^) n- (»>t<. m^feJ^OCntl 

SO-, -SO2-, -NH-, -0-NH-. -NH-NH-. -S-NH-, 
-SO-NH-^^^J^-SOj-NH-^^-To ) ) ; 

6-^^tebT7j<*i^^, 7}(.mm. T;p^r-;i/S. T;i/^n;w^, a 

T;i/3^W5ys, tHD^>'<$y». ri^}vr^^r)V^)vm. t)vu^ 
T;i/3:^->:^;i^3j^n;i/S, 7 JVn^i^ts )Vt}^::^}V7 )V^)V^. 

N - T ;i/^;i/;^7; wt^-r n - T;i/er - n - T;i^^;i/;^7;wt^-r 
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m^&wuTfe 3-6 m<Dmmm^j\^'^:^jvm. tuv/^'E-ijvyjv^jm. 

TU-;P*. Tyjv^ji^m. ^5^dtu— ^ 
:^;i/T$ y :^;1/#-;1/t;1/^;vs. :^^v*> ;^;i/;t^'f ;p:t^v»> T^;i/^ 

;U:t^->». tl )V-^^>^T )V=^)V':^^zym. T->;l/:t4^>-S> T>';V:^^v'T;1' 

r)v^)V:t^zyti)v-es-)vm. t fp^->t>';vs, T}vu^-^r>^)vm. ad 
N-7)V^)V7^ ^7zy)vm. N, n->5t;1/4^;1/T^ y T~>;i/», 
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THt. :fyju^-;vm. x-c (=o) -c (=o) -n (r') 

m-c (=s) -c (=0) -N (R') m-c (=o) -c (=s) 

-N (R') m-C (=S) -C (=S) -N (R') -(«4<. R'«7jc^I^ 

•7^. 7jcMS^ T;^^;p»^fe«T;i/n:^->S^^t-o )> »-c (=0) -a'- 

N (R" ) - m^. A'\tmm^tim-t^:ith$)^mm^i--5(Dy)v^u 
>a&^b. R" it7Kmmi^. 7m&. yjv^ji'm^rci\tyj\^u=^>'m^^-ro 

) , m-C (=0) -NH-, m-C (=S) -NH-, S-C (=0) -NH 

-NH-, *-c (=0) -A'^-c (=0) - (m^. AHt.mm^^r^\t^m 
mi--5(Dyjv=¥u>m^7^-ro ) , ^-c (=0 -a^-c (=o) -nh 
- (^4"^ AHSj^^ici~5 oDT;i-=^i/>»^^f o ) . m-c (=0) -c 

(=NOR^) -N (R") M-C (=S) -C ( = NOR^) -N (R") - 

T^ 7jcms. T;p^;i/S^fe«T;i/3c^>'a^^f c ) , s-c (=o) -n= 
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4-y5yt:°Ui^> (lOg) &T-h^bFo:7^> (SOOml) \zmMi^. 
-J- t e r t-^^)Vi^:^)l^i~'-h (2 5. 5 g) ^jD^^f^T 1 0 ^f^mU 

9g) §#fc:o 

'H-NMR (CDCI3) (5:1. 53 (9H, s), 6. 86 (IH, br. 
s) , 7. 30 (2H, dd, J = l. 5, 4. 9Hz) , 8. 44 (2H. d 
d, J = 1 . 5, 4. 9H z) . 
MS (FAB) m/z : 1 9 5 (M + H) ^ 

[#%|r!j2] 3-x;v:7T::i;vtf ue^>-4-'f;i/:^/;wt$>m tert-y 



1 -vmr^^t^m (61. 6g) ^■7^h^tHa:7^> (2000ml) 

-7 8x:-T^i o^mmwvTco Kj^^^mizn-y^AV'^^^^ (i. 5 

mm^i^r^o Kj^^m^-i 8x:^x^i!^mL^r^'ik. mn^^ (12. 2g) ^jp^ 
^MSTmsb 1 Btp^m^bfcio s^&^^^tk ( 1 0 0 om 1 ) ^mx^mvr^io 

TKJl^CS^^ii^^Jn^. pH^3~4^3iiSbfcm^ 

^^mmi^> mm^\^^m (33. 2g) ^nr^o 



SH 
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'H-NMR (DMSO-dfi) 6:1. 52 (9H, s), 7. 89 (IH, d. 
J = 6..4Hz) , 7. 99 (IH. d. J = 6. 4Hz) , 8. 20 ( 1 H, 
s),9.91(lH. br.s). 
MS (FAB) m/z \ 221 (M + H) \ 

immmsi ^y^/u [5, 4-c] tfu>^> 



m^m 2x^mrc^t^m (33. 2 g) (2 5 omi) izmmv. 3 htbI 
0 0ml) ti^x.^jvjL—y^ju^m^^mhrco mmm^MTK^m^hv^A-v 

- mit^^U> : y-Jly=2 5 : 1) ^Cj^DMi^b. mmih^^i!} (9. 0 

3g) ^mrco 

'H-NMR (CDCI3) 5:8. 05 (IH, d. J = 5. 4Hz), 8. 7 

0 (IH, d, J = 5. 4Hz) , 9. 23 ( 1 H, s) , 9. 34 ( 1 H, s 
) . 

MS (FAB) m/z : 1 3 7 (M + H) \ 
[###114] 5-;A^;i/-4, 5, 6, 7 -7^ h ^ h H D^T^D [5, 4-c 

1 h°U>>^> 



3 Tf#}fe'ft;'&tl (1. 6 1 g) N->?^5^;i/7jN;i'AT5 H (5 0 

ml) IzmM'^'it. cfc-S-fb^^^;!/ (1. 50ml) §iJP;l7t!^. 80'CT4BtrBl 
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mmMw-^^tco K}tsm^m&r^m\^> m^^^^ /-jv (loomi) \zm 
) iz^vmmL. mmit-^m (i. 2 8g) ^m^o 

'H-NMR (CDCI3) 6:2. 52 (3H, s) , 2. 83 (2H, t, J 
= 5. 9Hz) , 2. 98 (2H, t. J = 5. 9Hz) , 3. 70 ( 2 H. s 
), 8. 63 (IH, s). 
MS (FAB) m/z : 1 5 5 (M + H) ^ 

[##f^!j5] 5-y^'^)V-4, 5, 6, 7 -7" h^t HD^^TV^D [5, 4-c 
] k!Ui^>-2-;^j;i/3j^>m U^^i^A:^ 



##^!) 4 Tfffe'fb'^i^ (6. 4 3 g) ^^TK-T^h^t Hn:7^> (2 0 0ml 
) IzmMl^. - 7 8°CXn-y^^)VV^0A (1. 4 7^^^++h>^t^, 3 4. ' 

0ml) ^mTV4 o^fmmwvrco Kft^miz-i 8x:xmm:ff7.^immmx 

'H-NMR (DMSO-dg) 6:2. 37 (3H, s), 2. 64-2. 77 

(4H, m) , 3. 5 4 (2H. s) . 
MS (FAB) m/z : 1 9 9 (M + H) ^ 

[###!|6] 2-T5/-6, 7-5^tHD5^TyD [5, 4-c] tfUi^>- 
5 [4H] -;^7;1/3}?>M t e r t 
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N 



1 - t e r t -y^h^i^tUV-^—JV- 4 - tf^U K> (4 0. 0 g) ^zy^U 
^^it> (80ml) IzmMl^. p - h;Vx>^;i/AK>M izKfnti (19.1mg 
) . tfnU>?> (17. 6ml) ^M^s •x^->7.i§^-i7^eJCcfcDii5£7K$ii- 

omi) \zmm\^mm^^ (6. 4 2g) ^jn^^o 7K}'^tt>'T^$ h (s. 

4 4g) (10ml) ^I0o< D?iSTL^^a-T?5P#ffiM*^b/i:o 
*lfl±}Ufc@#^«b, (3 1. Og) ^#7tc 

'H-NMR (DMSO-dfi) <5 : 1 . 41 (9H, s) , 2. 44 (2H, t, 
J = 5. 6Hz), 3. 57 (2H. t. J = 5. 6Hz), 4. 29 (2H, 

s) , 6. 7 9 (2H, s) . 
MS (EI) m/z : 2 5 5 (M") . 
[##^!|7] 2->^n^-6, 7-$^tFn^Tyo [5. 4-c] tfU>^>- 

5 [4H] -;^7;^:<i^>m tert-:/^;!/ xx^;i/ 



^'fbm-^ (1. 05g) ^N. N-5^^^;i/7js;i/AT$ H (20ml) M 
'® ^Xv^TTM^ t e r t - y^^)V ( 0 . 6 9 6ml) *5 cfctX##f^!| 6 12% 

r^it^m (1. oog) ^i]^xfz.'\^. K^^^^Aox:i2^ o6^mtwmm.w\^t^o 

^JV XX-7";U : ^^rit>= 1 : 5) liM^k'&il^ (5 6 8mg) 




0 
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'H-NMR (CDClg) (5:1. 48 (9H, s), 2. 85 (2H, br. 
s) , 3. 72 (2H, br. s) , 4. 56 (2H, br. s) . 
MS (FAB) m/z : 3 1 9 (M-fH) ^ 
im^ms] 2-7^nt-4, 5, 6, 7 -7^ ti Hp^TV^D [5, 4-c 



m^W'i 7 X^nni^h-^m (8 9 0mg) ^mt^'^U> (2m O tC^^bhU 

:7;i/::rDim (15ml) ^m^Mu-v3 ofmmwvfco Kmm^m&rmm 
vm-^izz^x.^)UJL-^)v^i3\iX. mmi^rm^^m'mi^. mm^t^m (8 6 7 

mg) ^#7tc 

'H-NMR (DMSO-dg) 6:2. 98 (2H. t, J == 6 . IHz) , 3. 
45 (2H, t, J = 6. IHz) , 4. 3 5 (2H, s) , 9. 53 ( 2 H, 
b r . s ) . 

MS (FAB) m/z : 2 1 9 (M + H) \ 
[#^F!|93 2 -yn^- 5-p^5^;i'-4. 5, 6, 7 -5^ h ^ k H O^T\/a 
[5, 4-c] tfUi^> 



8 T^tfe'fb'&tl (4 2 2mg) $^^b;^5=-l/> (10ml) IZMML. h 
UX5^;i/T$> (0. 3 5 6m 1 ) ^iJD^^^m (0. 2 16ml), J}^ 
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)Vh.y)]/'T\i YyYmm. ( 3 5 0 . 2 0 2ml) . h U T-fe h^->7KS{k 

^'^^r^hU'^A (4 2 8mg) ^M^tiP;!. 1 PtPmlM^bfco ;KJl;;^^c 

ISfOM^yjc^-^ h U ':^A7X^?'^ ( 1 0 Om 1 ) . m'C^J-Vy (10 0ml) 43 



^)Vti'7U^U^V^^'^^ (4i'fbp«>5^W> : p<.i$^y-;w= l O O : 3) \z.^ 
DfflSb. ^^Sfb-g-t/ (2 8 6mg) &#:^o 

'H-NMR(CDCl3) 6:2. 49 (3H, s), 2. 79 (2H, t, J 
= 5. 7Hz) , 2. 8 5 - 2. 9 3 (2H, m) , 3. 58 (2H, t, J = 
1. 8Hz) . 

MS (FAB) m/z : 2 3 3 (M + H) \ 
[#%fyiO] 5-^5^;V-4, 5, 6, 7 -5"h^t: HP^TV^n [5, 4- 
c] tf U5^>-2 -;^j;i//}^>m U^^^Aii 



9 Tffi^dfb'&^l ( 5 3 1 m g) ^^TKi^X^jl/X-T-;!- ( 2 0 m 1 ) 
mm-\^s - 7 8"C-en-7'5^;i/U9^i:7A (1. 5 4^^^^+f->}^?^. 1. 6 3 

ml) ^?itTb, ^Kr^TTS O^^FM#bfeo .Rj^;^ljS^C-7 8°CT^m:y^X^l 

3mg) &#:fe„ 

'H-NMR (DMSO-dg) (5:2. 37 (3H, s), 2. 64-2. 85 
(4H. m) , 3. 54 (2H, s) . 

mmwn i] 2- [ (E) -2-:7xr:;i/X5^n;i/] =r4^itv-;i/- 4-:^j;i/ 
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EtO 




Paneke.(^fg^ (J. Org. Chem. 



1996^, 61 #, 649 



6H) {Ct^ev^^^bTlio tj-V^^^T^ H (10. Og) ©7^h^bFP:7^> ( 



2 5 0ml) mmz^u.\z^m.m7i^mirh^)^2^ (22. sg) -fu^ 
bf;i/tf >mx5^;i/ (10. 5ml) ^in^. ^smmmmui^t^o K)^>.mm^ 

\iYuy'y> (30ml) mmz.QX:\Z-cmi^V^)y}V-:^timW. (3 0ml) & 

U'i'A7ic^^ (5 0 0ml) :feJ:DCf^^ X5^;P XX^^jl' (150ml) ^iip 
^^>^b> TKS^Stm x^;i/ xy^p^;i/ (i 5 0ml) TJStBbfeo WilJl^ 
^f:>^Tm\i^^7K (1 5 0ml) T?5fettL, «7K«it^^ h U '^7^1?$^;;^^. M 
ffiTM^b. B$&'>U:^jy;i/;^7^Ai?DT hi^*^ ^'xC— (^4^i^> : BtM x 
XX5^;i/=5 : 1^3 : 1) ^ffll^^TJ^mb^^Sfb^t; (10. 9 g) & 

'H-NMR (CDCI3) a : 1. 41 (3H, t, J = 7. OHz) , 4. 4 
2 (2H. q, J = 7. OHz) , 6. 96 ( 1 H. d, J = 16. 6Hz) , 
7. 30-7. 40 (3H, m). 7. 53 (2H, d, J = 6. 8Hz), 7. 
63 (IH. d, 1 = 16. 6Hz) . 8. 20 ( 1 H. s) . 

[##^J12] 2- [ (E) - 2 ->'xx;i/x^x;i'] rt^^+hy'-;^- 4-:^;i/ 
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u 



^^mi i^nr^it^m (s. sis) (Dmt^^vy (somo 

ml) §?itTb}fec IB^mmW'^. :^^y-)V (11ml) ^MTblflt^lT 

X5^;i^ XX-7";V (2 0 0ml) :feJ;D^^fiSfn4^{t;T>^:X'^A7K^?^ (200 

ml) \z.mm\^. ^m^. 7m^mh:^=^v> (2xioomi) Tjsmbj^o 
^mm^^^-^x. mmmm7i^mirh^)^j^7Kmm. (loomi) cfej^r/tgfD^ft 
( 1 0 om 1 ) n-m^v. -^^-i vmm^<r)wm.iz^f^'^w^mm'r h u 

— <MA\l:^'^v> x5^;i/ xx5^;i/= 5 : i-**i'ft;^5^i/> : ^^y — 
;^= i 0 : 1) ^fflViT*»mb, ^«M'fb^#/ (5. 8 6g) ^#fco 
'H-NMR (CDClj) (5:6. 96 ( 1 H, d, J = 16. 6Hz) , 7. 
35-7. 45 (3H, m), 7. 56 (2H. d. J = 6. 4Hz). 7. 6 
7 (IH, d, J = 16. 6Hz) , 8. 26 ( 1 H. s) , 9. 98 ( 1 H. 
s) . 

MS (FAB) m/z : 2 0 0 (M + H) +. 

13] 2 - [ (E) - 2 - :7xx;i/X7^x;H - 4 - tf x;i/;t^-y-y- 
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> (80ml) mmz. 0'CJCTn-7'^;i/U5^^A (1. 5 4^^^^1t>^ 
m, 14. 2ml) ^|gTb^?UT3 Oij^rB^iiMiL'^Co Ki^^?g?i^^^tXO °C^C?^ 
*Pb^ 1 2 (3. 6 4g) (D7^h^bHn:7^> (2 0ml 

) ^?^^iD;^, ^?UJC#Mb:^o 2^rBlM#m. 7K (2 0 0ml) :fecfcOTm 

x^;^ xx^;p (loomi) ^MX^j^^^l^. lY^m^WW. x5^;i^ xx^;i/ 

(50ml) Tjftmb;^Co W«ji^-&:b-ii:TlSfP:^±i7jc (100ml) Tlfc^b, 

i^ai'h^^y^— (^=^it> : »^ X5^;V XX7=-;P=4 : l-^S : l) ^ 
fflViX)mmb> ^^M-fb^ii^ (2. 8 4g) ^#fe„ 

'H-NMR (CDCI3) 5:5. 33 (IH, dd, J = l. 5, 10. 7H 
z) , 5. 98 (IH, dd, J = l. 5, 17. 6Hz) , 6. 56 ( 1 H, 
dd, J = 10. 7, 17. 6Hz) , 6. 95 ( 1 H, d, J = 16. 6Hz 
) , 7. 31-7. 42 (3H, m) , 7. 4 9-7. 5 6 (4H, m)' . 
MS (FAB) m/z : 1 9 8 (M + H) +. 

[##^ili4] 2- {2- [ (E) -2-:7a:x;i/X5=-x;i/] :t^+f-y-;i/- 4 
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mmn 3'vmc^\:^m (is. og) (D^h^h]^uy^> (soomu 

mm\Z. 0X:\ZX. Q-^^Hv-i^D [3. 3. 1] y:h> (0. sm^y^h'y 

}:i}^t2y^>mm, 15 8ml) ^ip^, ^ut: 1 smmm^hT^. ^jit^mmz 
ovizx. 7K (10ml) . 3mm7}<.m<\:.i-hv^M.7mm (somo ^^zs 
mm^t7m7K (somu mwAmTv. ^m-izxem^m^vrco Kmmmiz 

7K (6 0 0ml) 43j;lKim xx^;i/ (2 0 0ml) ^M^^mW:. 

fu^m.7K (2 0 0ml) if^v^b, m7mmi- h V ^ A^v^m^^. m&Tmm^ 
(14. 1 g) 

'H-NMR (CDCI3) <5:2. 69 (IH, br. s). 2. 80 (2H, 
t, J = 5. 6Hz), 3. 90-3. 97 (2H, m), 6. 91 (IH. d, 
J = 16. 6Hz), 7. 30 -7. 42 (4H, m), 7. 43-7. 56 ( 
3H, m) . 

MS (FAB) rnXz : 2 1 6 (M + H) 

[##^15] 2- (2- {2- [ (E) -2-:7xx;i.X7^x;i.] ^:^i^y^^ 
;i/-4-'f;H x5=-;i/) - ih— <y-r>H-;i/- i, 3 (2H) ->'::t> 



182 



wo 2004/058715 



PCT/JP2003/016783 



0 




1 4 irnrdt^m ( 2 9 2 m g) (D'f h^hHn>'^> (15ml) m 
m\zy^)V^ 5 H (2 0 Omg) , hU:7ai-;i/3jsX:7^ > (3 5 7mg) :fecfc 

D^^yys?;^j;vj}^>m'^x^;i/ (o. 2i4mi) ^SiaicxSPA.^ 4BtWjt#b 

i^^^y X^;P X7.^;i'=3 : 1) ^fflv^T^mb, ^Mfb-^ 

m (4 4 7mg) ^#}^o 

'H-NMR (CDCI3) 5:2. 98 (2H, t. J = 7. 2Hz), 4. 0 
3 (2H, t, J = 7. 2Hz) , 6. 88 (1 H, d, J = 16. 6Hz), 
7. 2 8 - 7. 4 5 (5H, m) , 7. 48 (2H, d, J = 7. 3Hz) , 7. 
71 (2H, dd, J=2. 9, 5. 4Hz) , 7. 84 (2H, dd. J = 2. 
9, 5. 4Hz) . 

MS (FAB) m/z : 3 4 5 (M + H) \ 
mmmiGI 2- {2- [ (E) -2-:7xX;WX5^x;i/] :t^+i-^/-;i/-4 
— r;H x^;i/:tr;wt5 >M t e r t-y^^ji xx-r;i/ 




1 5 T#;^^'fb'&tl (6 . 4 0 g) CDX^7-;j/ ( 1 5 Om 1 ) ^^^{Ct: 
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F 7 1 7mm ( 1 . 5 0ml) ^^wzTiu^. 1 mmmmk. nrsii h ^ 
>^>i7mm (0. 5 0 0ml) §^?ai;iTjjnA.^ zmmm^vtzo K^^m^miz 
m.ity^'^uy (15 0ml) > mfumm7kmi- h u ^j:,7mm ( 1 5 o m i ) ^ 

^rSi^- t e T t-:/^)Vz^:^jvt.'^~-h (13. 4g) S^M^cxiiq^feo 3 

o^mi^m^^mv. ii^m-^mt^'^vy (5 0mi) T^mbfco ^mm^^ 

;^7^Aii7D hi57'^:7xt'— (^4^it> : Iti^ xx5r;i/= 2 : 1 1 : 

1) ^ffiViTltML. ^Mltm^ (5. 0 6g) ^#feo 

'H-NMR (CDCI3) 6:1. 45 ( 9 H, s) , 2. 75 (2H. t. J 
= 6. 6Hz) , 3. 46 (2H. dt, J = 5. 9, 6. 6Hz), 4. 92 
(IH, br: s), 6. 91 (IH, d, J = 16. 6Hz), 7. 29-7. 
45 (4H, m) , 7. 48 ( 1 H, d, J = 16. 6Hz) , 7. 52 (2H, 
d, J = 7. 3Hz) . 

MS (FAB) m/z :315 (M + H)\ 259 (M-isobutene 
H-H) ^ 315 (M-Boc+H)^ 

I0^mi7l 2 - [ (E) - 2-yx.=iJVJLy^::iJVl -6, 7->5t.pp:^4i 
ity^D [5, 4-c] lfUS>^>-5 (4H) -:^JV-^>m t & X 




m^mwn e-vmcit^m (i9 0mg) ohjix-y (i5mi) mmiz/^^y^ 

;i/AT;P5^t: H (5 4. 5mg) iS<i.ZSv - h)VX.>7.M>m (7. 2mg) 
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xx5";i/ (15ml) ^^i^mmmm7mi-hv^A7mm. (ismu 
^mi^rco Tfcs&itm j^^ji xxx;^ (i omi) Tjsmuyt-^. mmm^ 

: 1) ^m^^^xmmv. mmi\:^m (issmg) ^%rc. 

'H-NMR (CDCI3) 6:1. 50 (9H, s), 2. 67 (2H, br. 
s) , 3. 73 (2H, br. s) . 4. 55 (2H, s) , 6. 90 ( 1 H, 
d, J = 16. IHz), 7. 29-7. 42 (3H, m), 7. 46 (IH, 
d, J = 16. IHz) , 7. 52 (2H. d, J = 7. 3Hz) . 
MS (F AB) m/z : 3 2 7 (M + H) 271 (M-isobutene 
+ H) +,2 2 7 (M-B o c +H) 

[##Fili8] 2 6, 7 -e^t HD::e-=^ityn [5, 4-c] tfU 
i>>-5 (4H) -;^7;i'7j^>m tert->^9^;i/ x;:?.7^;i^ 




1 7 Tftfe'fbm^ ( 8 0 3 m g) ©5^ h-^tHD:7^> (1 6ml) ^ 
m\ZT±:h> (8. 0ml) . tK (4. 0ml) , N-^^JV^MV > N- 
(5 7 7mg) :fecfctX0. 0 3 9 ^;H2g^'fb:t7> ^ AtK^?^ (3. 2 

0ml) &^-ia^cTJnA. ^Mi^bfco JSJi&f^liSfcim ji^jv X7.^;i/ ( 

5 0ml) :fe 1 0 V U >^ AtK^^ (50ml) •^liWX^m^. 

7KS*Wm X^;i/ X7.5^;i/ (3 0ml) Tttmbj^o WaW^'&tJiiTiETK 
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16ml) mWZ:A^ (8. 0ml) . tK (8. 0ml) , ^^XSp^^^m 

B^mmi-h^j^A (7 9 0mg) ^MMizTiuxrc. 3mmmm^. ^mmm 

iznm X5^;i/ XX-5^;i/ (3 0ml) 43cttK7j< (50ml) ^MPi^mV. 7j< 

m^wm. x5^;i/ jlx'tjv (2 0ml) -TTtttBLfeo mmm^^t)'itxmfam 

m7iim± h u ^A7m^^ ( 5 o m i ) T«#-b> it/m^^ h u 

-.mm X5^;U XX-7^;i/=4 : 1^2 : 1) §fflViT*»iSb, BM^t^^ (2 

3 4rag) ^#fco ;i®T;i/7='t: H«^^^T^ofe;^cft6> m-^iz'AKmizm^^ 

'H-NMR (CDCI3) (5:1. 49 (9H, s), 2. 77 (2H, br. 
s) , 3. 77 (2H, br. s) , 4. 62 (2H, s) . 9. 70 ( 1 H, 
s) . 

[##^J19] 6, 7 -z^h.}^a:t,^D-Va [5, 4-c] t!U>^>-2, 5 ( 
4H) -i^:^Jl:}^>m 5- (t e r t-y^JV) 2-^^)V :£-7s'f)V 




##^J 1 8 (2 2 5mg) (D:^^J-)\^ (9. Oml) ^^Jcv- 
TMt:^hU'^A (2 2 0mg) x'>:^> (7 8 0mg) 

Tjp^, 3 0 ^^r^m^^^. it^ X5^;i/ x;^5";i/:£fflViT-fe^-r hMi^^bfeo 
}tl^^7j<: (50ml) *3J;tl^^tS^:ft:^7j< (50ml) TI5fe?#^L. ^7KM± h U 

^- ( 41-th >: l^g^ X^;!^ XXt-;1/=3 : 2^1 : 1) ^fflV^Tltmb, 
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mm^t^m (i2 0mg) ^ntzo 

'H-NMR (CDCI3) 6:1. 49 (9H, s), 2. 73 (2H, br. 
s) , 3. 74 (2H, br. s) . 4. 01 (3H, s) , 4. 59 (2H, 
s) . 

MS (FAB) mXz-: 2 8 3 (M + H) \ 
[#%#">|2 0] 5-y^^)V-4, 5, 6, 7 -^h^t HD^4^1j-yo [5, 4 

-c] \d:^j-j>- 2-p)V-^>m. xxx;v 



###!) 1 9 Tf#fe'fb'&#l (5 0 0mg) <DMih:^'^U> (15ml) j^l^tc h 

^jy)i:tnmm (15ml) ^MUizxm^i o^mwvtco K}tsum^mm.T 
mmv. m^nr^mmzmt:^^u> (2 0mi) . hux5^;i/T5> (o. 4 

9 5ml) , (2 0 5ml) . U>(0. 230ml) 43cttXhUT 

^h=¥-^7mi\:-^^mi-hv^j^ (5 7 0mg) ^Mmzxun^rco i5^mm 

.Kji::^?it«foi^'fb;<^i/> (2 0ml) :^xmmumm7mi-hv^A7m 

m (50ml) ^Wi^^m^. 7iim^mh^^U> (3X20ml) Tttffibyco 

mmm^^t)^'rm7i^mmi-hv^j^x^nm'^. mm^mm-rm^ur^o m-^^ 

iy^)t3^)Vt}'yK^U-^h^^^y (^7Dn:^;i/A : >.^/-;W=2 0:1-^ 

10:1) ^m^-^xmmi^. mmiY.-^m (2 5 7mg) m%t^o 

'H-NMR (CDCI3) (5:2. 52 (3H. s). 2. 72-2. 78 (2 
H, m), 2. 7 8- 2. 83 (2H, m), 3. 61 (2H. t. J = l. 7 
Hz) , 4. 0 0 (3H, s) .. 

MS (FAB) m/z : 1 9 7 (M + H) ^ 16 5 (M-OCH3) 
[#%#ij2 1] 5 -p^5=-;V-4, 5, 6, 7 --T^h^h Hnrt^^ityo [5, 4 
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N 




0 



0 



2 0 Xi^Tc^h^m (SOOmg) ®-rh^tHD^^> (24ml) m 
miZTia (6. 0ml) ^D.iir/zKM'fl^U^^A (9 9. 7mg) ^mU\ZXl3n^l 
O^^MM^b^Co MJ^;^?Ft?t^MffiT?l^b, mmit^m (8 2 5mg) ^#fco 
'H-NMR (DMSO-dg) 6:2. 37 (3H, s) , 2. 47 (2H, t, 
J = 5. 6Hz), 2. 64 (2H, t, J = 5. 6Hz). 3. 4 3 (2H. 
s) . 

2 2] 5 -^7DP- 6 -y;i/:rD-r 2 -:^f;i/3}^>M 



7 - 1 4 9 7 2 3-^^$g) (1. 8 5 g) t^->U> (1 4 0ml) (DM^m^ 

y^- (m\:>^^u» TfiMb, mmit-^m (4 9img) *#feo 

'H-NMR(CDCl3) 6:3. 95 (3H, s), 7. 13-7. 15 (1 
H. m) . 7. 20 (IH. dd, J = 9. 3, 0. 49Hz) , 7. 71 (1 
H, d, J = 7. 3Hz) , 8. 93 ( 1 H, br. s) . 
MS (FAB) m/z : 2 2 7 (M') . 




H 



CI 
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#%^!I2 2T#fc{b;'&tl (46 Img) ^-7=- h ^ b F D :7 ^ > (1 5ml) . 

(lomi) ^^WK (10ml) (Dm^mm\zmm'^^. ^mttk 

m.ihV'^^A (2 8 3mg) ^Jn;lT 4 P#Wm#b7to ^^K^MEET^Sb. ?S 
Si^ (4 2 2mg) ^#^0 

'H-NMR (CDCI3) 6:7. 08-7. 10 (IH, m). 7. 34(1 
H, d, J = 9. 5Hz) , 7. 88 ( 1 H, d, J = 7. 6Hz), 12. 0 
4 (IH, s) , 13. 16 (IH, s) . 
MS (FAB) m/z : 2 1 3 (MO . 

[##^!)24] 5- (tf U >^>- 4 --<;!/) -4, 5, 6, 7-7^h^fcHD5=- 
Tl/D [5, 4-c] t!Ui^> 



1) ^mit=.m (5 0 0 g) ^^K?^TTAjs;i.AT5 H (3 0 0 0ml) fCS^^L. 

-:f^y-JV (3 5 0ml) izmmV^ :Zmmm.(D:Jj^ (Tetrahedro 
n, 1 9 8 3^, 39#, S 7 6 7 M) IZ^iO-^mi^rcS - ^ UU- 4 -:t^'J 
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- i-\£^Vz^y:fy)\^-^>m x5^;i/ xt^t^jI/ (i 5 o g) &in;^fem, lo 

D^^ryn [5. 4-c] tfu>^>-5 (4H) -ttji^ym :x.^)v x.t.'t 

;u (7 9. 0 g) *#;^o 

■H-NMRCCDClg) 5:1. 30(3 H, t. J=7. 3Hz), 2. 9 
6 (2H, br. s), 3. 82 (2H, br. s), 4. 19 (2H. q, J 
= 7. 3Hz) , 4. 73 (2H, br. s) 8. 68 (IH, s) . 
MS (FAB) ra/z : 2 1 3 (M + H) \ 

2) iiao^^i^ (3 3. 5g) tC3. 5^^7m<b:^^U>:7A7Jc^?^ (2 5 0 

t e r t h (i o 3 g) ma-r— Bfe«#$i±feo 

SJ^?^tc3^^ttM^Jn^pH^i~2lcpli5U7tm. it<t;^^l/>^iin;^^?^ 

<i^;i':^^Ai7D-x' bi^^:7^— (S^m x^;w xx-7^;i/ : ^^it>= i : 2) 

\-^^r)^m:V. 6, 7-S^tHD^Tyn [5. 4-c] tfU>^>-5 (4H) 
-'fy)V7l^>m t e r t XX7=-;l/ (2 1. 1 g) ^#7^o 

'H-NMR (CDClg) (5:1. 49 (9H, s) , 2. 94 (2H, br. 
s) , 3. 76 (2H, br. s) . 4. 68 (2H, s) . 8. 67 ( 1 H, 
s) . • 

MS (FAB) ra/z : 24 1 (M + H) ^ 

3) ±13© 2) -nm^it^m (5. oog) ©:^<b>^5^i/> (25ml) mm\z 
v^)y)v-tumm. (2 5mi) ^s^atcTip^fco lo^r^m^^s Kmm^m 
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J^TmrniytCo m-^\Z4-y^U^\^Vi^> (5. 2 0g) . N, N-z^^^JV^ 
JVA73.]i (3 0ml) , U X5^;i/T5 > (15. 5ml) ^^mzT 

MX. 1 5 o°cT?2 0rmm#bfem> mu^Trimhr^o ^ur^m^m^^mm 
mm.^m&Tmm^i^. mt^^^uy (somi) ^^^zsmmmmT^mi-h^j 
^y^Tiimm (loomo ^mx. 7m^-^m.-vmm-^^r^o mm^. ym^m. 

it^^Uy (5X3 0ml) -riStBbfco Wa«^^:biiT^7K«:^hU'^A 

imt^^Vy : y-)V=-2 0 : l->8 : 1) ^ffiV^TliMb, mm^t-^^ 

(2. 9 7 g) ^#feo 
'H-NMR(CDCl3) <5:3. 07 (2H. t. J = 5. 9Hz), 3. 8 
1 (2H, t, J = 5. 9Hz) , 4. 6 1 (2H, s) , 6. 74 (2H, t, 
J = 6. 5Hz) . 8. 30 (2H, t. J = 6. 5Hz) . 8. 70 ( 1 H, 
s) . 

MS (ESI) m/z : 2 1 8 (M + H) +. 
[##^!j25] 2-^ua-6, 7 -e>^t Fn-4H- tf^y [4, 3-d] ^ 



1) ^h'^b Hu-4H-H^>-4-::t> (5. 0 g) ^zyi7U^^1^> (2 
0ml) tfDU>^> (4. 35ml) . p - h;i'X>x;V7}^>^ 1 tK 

?niit/ (4 8mg) ^iaXT'4'->y.^--ymm'V7K^m^\^rj:-^^^7 o^mam 
m-^^^^ y-jv (15ml) izmmi^. TK^^Tizmnm^ a. eog) 
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ts'yh.'^U'^V^'yy^- (mt^'^Uy : y<^y-)l=2 0:1-^10:1^ 
4: 1) T^^lib, 6. 7 -i^t FD-4H-ti^y [4, 3-d] ^TV^-)V 
-2-'i)V7^> (3. 9 7 g) §#feo 

'H-NMR (CDCI3) 5:2. 66-2. 70 (2H, m), 3. 97 (2 
H, t, J = 5. 6Hz) , 4. 63 (2H. s) , 4. 94 ( 2 H, br. s 
) . 

MS (FAB) ra/z : 1 5 7 (M + H) ^ 

2) :^>fbii (I I) (4. 1 0 g) ^T-thnhU;!/ (5 Om 1 ) iCj^^b, tK 
?«^T{:iM5gmt e r t (3. 9 3 g) ^—m\zmxrco 1 O^^Wtt. ±: 

fB©MiJS-r#e.nfc{b'a-^ (3. 9 7g) ^itiiBtrBi-rjnx., s^^t 1 Btp^iti^ 

Jl/ (2 0g) '^mxr^m:. ^^^MflETW*b> ^^^>'U:^7y;i/:^^Ai^av 

bi>*^:7^— (^^tl-^ : S^M X^;V XX'7^;i/=3 : 1) 1gM'fb'& 
#1(1. 7 8 g) ^#feo 

'H-NMR (CDCI3) 5:2. 85-2. 89 (2H, m), 4. 02 (2 
H, t, J = 5. 6Hz) , 4. 73 (2H, s) . 
MS (FAB) m/z : 1 7 5 (M+H) ^ 
m^m2el 6, 7 ->^t: h'D- 4H-tf^y [4, 3-d] ^7'V-)l-2 



1) 2 5 (1. 7 8g) ^^i^y—)V (30ml) IzBMl^^ 

1 0 (3 0 0mg) > Wm^h^J^A (8 3 0mg) ^liU^S 

192 




3^C00Li 



wo 2004/058715 



PCT/JP2003/016783 



#L. 6, 7 ->^h Hn-4H-t:^y [4. 3-d] 5^TV^-;i/ (1. 14g 

) ^#fco 

'H-NMR (CDCI3) 5:2. 97-3. 01 (2H, m), 4. 04 (2 
H, t, J = 5. 6Hz) , 4. 87 (2H, s) , 8. 69 ( 1 H. s) . 
MS (FAB) m/'z : 142 (M + H) ^ 

2) JifBO^^iK^ (1. 14g) Si^X5^;WX— 7^;V (3 0ml) J;i^ji?bT- 
7 S'CiCJ'^SPtt. 1. QM^y^^JV^J^^A (6. 6ml) ^jJB;lit^bfeo 2 

ii^'ft-^ii^ ( 1 . 6 5 g) ^nr^o 

'H-NMR (DMSO-dfi) 5:2. 83 (2H, t, J = 5. 6Hz), 3. 
92 (2H, t, J = 5. 6Hz) , 4. 73 (2H, s) . 

[##^ll2 7] ^TVU [4, 5-c] tfU>^> 



3 - (t e r t->^h=^^>':^j;U3}^x;i'T^y) -4-p^;i/;^jyht!Us^> m 

m^4- 3 2 1 6 9 IWjkm) (9 . 2 0 g) ^^^M (60ml) \zmMl^^ 4 

( 1 0 om 1) tPJi^jvjL-'rJv^mx^mvrco ^mm^MT^mmi- hvy 
bfcH#^^ixb. mmih^oi^ (3. 9 7g) ^mzo 

'H-NMR (CDCI3) 6:7. 93 ( 1 H. d. J = 5. 4Hz) , 8. 6 
0 (IH, d, J = 5. 4Hz), 9. 07 (IH, s), 9. 46 (1 H, s 
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) . 

[##f!l2 8] 5-y^^Jl-4, 5, 6, 7-5^h^bh'D5^T^/D [4, 5- 
c] EUi^> 



'H-NMR (CDCI3) 6:2. 52 (3H, s) . 2. 77 (2H, t, J 
= 5. 4Hz), 2.. 92-3. 00 (2H, m), 3. 69 (2H, t, J = 
2. GHz), 8. 61(1 H, s). 
MS (FAB) m/z : 1 5 5 (M + H) \ 
[##^J2 93 5 -^^;i/-4, 5, 6. 7 --T^b^t: KD5^T\/D [4, 5- 



'H-NMR (DMSO-dg) 6:2. 38 (3H, s), 2. 64 (2H, b 
r. s) . 2. 80 (2H, br. s) , 3. 44 (2H, br. s) . 
[#^^||3 0] 2-^i7DD-N, N->^^5^;l/-4, 5, 6, 7-^h^t:FD 
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N 



2-i7DD-4. 3 -^>l/5^Tl/-;i/- 6 (5H) -:t 

>(Helv. dim. Acta. . 1994^, 77 #, 1256 H) (2. 
Og) (10 0ml) izmmi^. Mmy>=E::L^A (8. 2g) . 

TK^'ffciv'Tyjj^^m^^hu^A (4. Og) ^m^2 ommmmmuvrco 

T^SU. iM^7]cM'fb-^hU't7A^?STr;i/;^fU'l4t;ib7t^. mb^^i/>T 

?Sfc#/^#;^c:c ^(Dm^m^}<t^ y—Jl^ (SOml) lzmM\^. :^}^;Pi^T;i/5=^^t: 
H7K^?t (4. 2 9g) . 7KmitzyT yyi^^m-^h^J^A (3. 4 9g) 

^y-)v=io : 1) -vmmi^. mm<h^m (7 4 0mg) &#fe„ 

'H-NMR (CDC 1 3) 6:1. 7 1-1. 7 8 (IH. m)., 2. 10-2. 
19 (IH. m), 2. 35 (6H. s), 2. 66-2. 94 (5H, m). 
MS (FAB) m/z : 2 1 7 (M + H) \ 



[#^f!l3 1] 6- (>>^^5^;]/7^y) -4, 5, 6, 7-^h^hHn^>V' 
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N 



I y-COOLi 



mmm3 o-xsmr^it^m (? 5 omg) §>>^x5^;i/x-5^;i/ (1 smi) \zm 

mV. -7 8X:izl^^mi. SM^t e T t --zf^JVV^^J^ (3. 5ml) ^ 

jn^2 o^mm^'^. mm^^:^m^i B^^mmALt^. Kjt^m^m^^^umv. 

'H-NMR (DMSO-dg) 6:1. 75-1. 78 (IH, m), 1, 98 
-2. 07 (IH, m), 2. 50 (6H, s), 2. 64-2. 88 (5H, 
m) . 

[##^!|32] 2-T5/-4. 6->^fch'D-5H-tfDD [3, 4-d]5^ 

T^y— 5 -:fy)V-^>m t e r t -:7^5^;i/ xx7^;i/ 



1 - t e r t -:/h4^>^;^;;P7}^x;i/- 3 -h°DU H> (1 . 5 8 g) ^v-^D 
^^it> (10ml) p- h;L'X>x;i/4^>^l7j<*P#j (8. 12m 

g) . fc°nu^^> (6 0 7mg) ^mx. y'^'->7.^-^mm\z^r)^7Kl^rji 

^j-)v (5ml) \zmm\^m.nn^ (2 7 4mg) ^^in^. ^^cj^t 1 5 ^^r^m 
Ji^bfeo Kmm\ziyr>r^]^ oiimg) <d^^ j—jvmm (2m i)^^^ 
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^^y^~- :m.it^'^uy=i : 3 9) TiiMu. mmit^^m (2 

4 8mg) ^#feo 

'H-NMR (CDCI3) 51. 50 (9H, s) , 4. 3 4-4. 3 7 ( 1 H, 
m) , 4. 4 0-4. 4 5 ( 1 H, m) , 4. 4 9-4. 5 5 (2H, m) , 4. 
9 9 (2H, m) . 

[#%F!l3 3] 2-:7^D^-4, 6 -v't: Hp- 5 H-tfna [3. 4-d] ^ 

rv—jv- 5 -;tf;i/2}^>m t e r t - xx-5^;i/ 




^^t^^^m (4 4 5mg) trN, N-$^p<^;i'7iN;i/i^T^ HlcM'^b. 
t e r t -y^^Jl (2 5 6mg) ^^taTlitTbTho >J<?^TT, 3 2 ^# 

(4 0 0nig) <DN, N-i^y<'^JV-^JVAyS.\^mW. (1ml) ^tUpL 

>=1 : 4) iCTM^b, mmit'^^ (1 7 4mg) ^#feo 
'H-NMR (CDCI3) 8:1. 51 (9H, s), 4. 52-4. 55 (1 
H, m) , 4. 5 7-4. 6 7 (3H, m) . 
MS (FAB) m/z : 3 0 5 (M + H) ^ 
[#%^!)3 4] 5- ( t e r t -y h^>^;^?;i/4^x;^) -4, 5. 6, 7--7^h 
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COOLi 



0 



0 




'H-NMR (DMS O- dg) 6:1. 4 2 (9H, s), 2. 69-2. 77 

(2H, m) , 3. 6 0- 3. 6 8 (2H, m) , 4. 5 1-4. 5 8 (2H, 
m) . 

[##^!l3 5] 2-y^n^-4- (2 h^v-- 2 -:t4^yX5^;i/) ^TV— 



t e r t->^5=-;i/ (l 5. 5g) OT-thnhU;!/ (5 0 Oml) ^ 

ISfc, 7k}^T, ^^hm~m (2 6. 8 g) iS^cin^fcc 2- 

#111^, 1966^. 86 300 M) (23. Og) (D7±h:=^h V Jl^mm 

(5 0 0ml) ^4 5^m-vmTh\ m^Tx^imm. mML-vs o^;&mmwi^rco 



MeOOC 




MeOOC 
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iZ^VmmV. ^M^b'&t/ (2 5. 9g) §#7tc 

'H-NMR (CDCI3) 6:3. 73 (3H, s). 3. 87 (3H. s), 
4. 2 1 (2 H, s ) . 

[##f!|3 6] 2- [5- (b HD^e/j?^^;!/) ^r'/-)l- '4-^JV] -1- 



^l^T. 7K*fbU5^'>AT;P5n':>A (9. 0 3 g) ©7=- h ^ t Kn:7^> ( 
5 0 0ml) mmmz^mm 3 5 T#fc:'fb'&#/ (23. 4 g) h ^ t F D 

^> (5 0 0ml) mm^immi}^nxm'rvrco •^^iz^^^yr^immmn^i^ 

fe^. tK (9ml) . 35 %7Km^k:^- b U ^A7Kmi^ (9ml) . tK (27ml 

m.^m^.^mm^'^^^ h^mx'^^v. mm^mrnvtzo m-^^>^vA^)\^:^ 
^{b-giti (8. 6 4 g) ^nrco . 

'H-NMR (CDCI3) 6:3. 01 (2H, t, J = 5. 5Hz) . 3. 3 
0 (IH, br. s), 3. 57 (IH, br. s), 3. 90 (2H, br. 
s) , 4. 75 (2H. br. s) , 8. 66 ( 1 H, s) . 
MS (ESI) m/z : 1 6 0 (M+H) \ 

[#%F!i3 7] p<^>;:^;v4^>^ 2- (5- { [ (^5^;^x;^4^:n;^) ^4^^ 
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Ms 



N 



s 



Ms 



0 



N 



3 6 T^fc-fb^tl (8. 6 4g) *5d;t;?hUxg^;i/T5> (4 5. 4m 

1) ^mt^^u> (5 0 0ml) -7 8x:'^m\:>^^>7. 

- ;i/ ( 1 2 . 6ml) (Dm.it^'^u>mm^2 o^mmfTmyvTzo -1 

^:M-U^AT-^i^Ufco ^^^MffiTM^L. ^M^b-^^J (13. 4 g) ^% 

'H-NMR (CDC I3) (5:2. 9 3 ( 3 H, s) . 3. 0 3 (3H. s) . 
3. 28 (2H. t. J = 6. 3Hz) , 4. 61 (2H, t, J = 6. 3Hz 
) , 5. 44 (2H^ s) , 8. 84 ( 1 H, s) . 

[##^113 8] 5- (1 -^5^;w>-^DyDe;w, -4. 5. 6, 

Hn^^TV/D [5, 4-c] tfUv^^ 



3 7 ir#fe{t;^#l (4. 4 6g) ^^tr*i<b^5^l/> (2 0ml) 
^?^T> 1 -^5^;i/v':i7DyDI:f;i/T$> ( J . Org. Chem. 

1 9 8 9^. 54#. 1815H) (1. 8 9 g) ailB;^T^^aT^l^M*^bfc:o 
$e.f-, l-p^5^;P>-i7pyntf;PT^> (1. 89g) ^iiiJDLT. 
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U>=1 : 4 9) mmi\:^m (9 4 4mg) ^m^o 

'H-NMR (CDC 1 3) 6:0. 4 0 - 0. 5 0 (2H, m) , 0. 68-0. 
73 (2H, m) , 1. 16 (3H, s) . 2. 8 8 - 2. 9 4 (2H. m) , 
3. 03 (2H, t, J = 5. 7Hz) . 3. 89 (2H. br. s) , 8. 6 
0 (IH, s) . 

MS (ES I) m/z : 1 9 5 (M + H) +. 
[###113 9] 5- (l-^^Ji^zy^ayu}d)l) -4, 5, 6, 7-5=-h^b 
FD5^T^/D [5, 4-c] tfUS^>-2-:^;i/:a^>^ V^^J^m. 



'H-NMR (DMSO-dg) 5:0. 39 (2H, br. s). 0. 56 (2 
H. br. s) , 1. 10 (3H, br. s) , 2. 66 (2H, br. s) , 
2. 89 (2H, br. s) , 3. 75 (2H, br. s) . 
[###ij4 0] 2- [6, 7 -i^k HD5=-TyD [5, 4-c] lfUv>-5 ( 

4H) --r;i/] - 2-^5^;i/- 1 -T'D/w-;!^ 




S 



COOLi 
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'H-NMR (CDCI3) 6:1. 15 (6H, s), 2. 91 (4H, s), 
3. 45 (2H, s)., 3. 87 (2H, s) . 8. 63 ( 1 H, s) . 

[##j?!j4i] 5- (2- { [t e r t -y^^jv (e^:7ai-;p) >-u;p] :t^iy 

} -1, l-z^^^Ji'JL^JV) -4, 5, 6, 7 -xh^b HP5"TyP [5. 
4-c] tfUv^^ 



TBDPSO 




##^"1 4 0 TWciYb-^^ (1. 2 4g) ®N, N->?^5^;P3iN;i/AT5 H (5 
m 1 ) mmz. mux t e r t ->''9^;V^7 DDi^:7 3i:i:;i/>-^> ( 1 . 9 3 g) 
43JctX'i' (9 9 4mg) *jjp;lT«ji:«ib^o S^£c^l::7jc*5 J:tK5/ 

x.^jix.—^jv^m^x. mmm^^mi^. MTumm-^^^zy^j^x^mi^fco 

im X'^^;!/ xx-T-;i/=i : 2) -rfflmb. :jgffl>ft;-&i^ (2. 46 g) ^%r^o 

'H-NMR (CDCI3) 6:1. 07 (9H. s), 1. 15 (6H, s), 
2. 83-2. 90 (2H, m), 2. 93-3. 00 (2H, m), 3. 63 
(2H, s) , 3. 97 (2H, s) , 7. 3 5- 7. 4 8 (6H. m) , 7. 
6 3-7. 7 0 (4H, m) , 8. 58 ( 1 H, s) . 

MS (ESI) m/z : 4 5 1 (M + H) \ 

[##^J4 2] 5- (2- { [t e r t-y'^JV (i^y x.=LJV) vU;H :t^zy 
} -1, 1 -5^^^;i/X5^;i/) -4, 5, 6, 7 -7^ h^t: HD^^TV'P [5, 
4-c] b°'J>^>-2-;^3;W1^>m ^J^^Am. 
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COOLi 



N 



TBDPSO 



'H-NMR (DMSO-de) 5:1. 0 1 (9H, s) . 1. 11 (6H, s 
), 2. 55-2. 65 (2H, m), 2. 80-2. 90 (2H, m), 3. 
57 (2H, s) , 3. 80 (2H, br. s) , 7. 4 0 -7. 5 2 (6H, 
m), 7. 60-7. 65 (4H, m) . 

[##^!l4 3] 4, 7, 8, 1 0 --xh^ t HD- 6H-tf'^yn [1. 2- a 
] ^TVU [4, 5-d] \d^J^'-y> 



1) m^^-VA, 5-i>^^)V=^7V-JV (5. OOg) , N-yo^il«<M'f 
$H (15. 7g) *5j;r/a. a' -T^ tiX-f V >^^D:n h U ;i/ (3 6 2mg 

) ^zimtx-^uy (5 0 Oral) izmm^"^. immmmm^Mi^r:io mu^^ 

;i/=l : 4) T)»mb. 4. 5-\iX (y^U=E;^^)V) ^7V-JV (5. 24g 
) m^Tco 

'H-NMR (CDCl3) (5:4. 64 (2H. s), 4. 7 4 (2H, s). 
8. 7 5 (IH, s) . 

2) ^KJ'^T. 4, 5-lfX (:/D^:p^^;i/) ^7V-JV (1. 3.7 g) 43j;tXl, 
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2- h U x<5^1/>t F^>^> (WO 9 5 3 2 9 6 5) (7 3 2mg)^ 

(15ml) (CM^ii-, h U X5^;i/T'5 > (2. 82ml) §5^ 

reiTi^TUfeo ^iaT2B#rBia#L.fcti, mm^m^v. m-^izmih?^^uy ( 

bi7*^:7^- (>^37y-;i/ : :^{t:;<5^l/>=3 : 4 7) TMMb, ^M^b-^*^ ( 

3 5 8mg) ^nrzo 

'H-NMR (CDCI3) (5:2. 10-2. 25 (2H, m), 3. 01 (4 
H, br. s), 3. 95 (2H, s), 3. 99 (2H, br. s). 8. 6 

4 (IH, s) . MS (FAB) m/z : 1 8 2 (M+H) *. 

[##^!J44] 4, 7, 8, 1 0 -T^b-^ t Hn- 6H- tf^V/n [1. 2-a 

] 5^yyn [4. 5-d] tfUi5'*>?>'-2-:^j;v#>^ U^':?^^ 




'H-NMR (DMSO-dg) 5:1. 90-2. 10 (2H, m). 2. 60 
-3. 10 (4H. br. s) , 3. 6 5-4. 0 0 (4H. m) . 
[#%^y4 5] 4, 6. 7. 8. 9, 1 1 -^^i^t F a tf U [1. 2- 

a] ^^rya [4, 5-d] tfU^*5^> 
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N 



S 




N 



I 



/> 



N 



MM (US5726126) f)^^mm<h^^^^'l^rco 

'H-NMR (CDCI3) 5:1. 77 (4H, br. s), 2. 20-3. 5 
0 (4H, br) , 3. 92 (4H. br. s) , 8. 65 (IH, s) . 

MS (FAB) m/z : 1 9 6 (M + H) \ 
[#%^!J4 6] 4, 6, 7, 8, 9, 1 1 H D tf U r^^'i^/ [1. 2- 
a] ^T^D [4. 5-d] }d^J^z^>-2-:^)V^>m V'^^J^M 



[##F!l4 7i 2- (;^5^;l-X;i':7T-;V) -5, 7 -i^t hp- 6H- tfDO 
[3, 4-d] hfU^>^>-6-;^7;^3i^>m tert->^^;i/ XX5^;i' 




COOLi 




N 



SMe 



Boc-N 
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1 - ( t e r t - s-tfnu H> (4. 5 7 g) 

mzx^, 'N-^>y^'^M)VM.T^\^^^^'^)Vr■^1$^—)V (3 0ml) ^iinA.. 



^^-^y^m^xmrni^Tcn^B^^^Mv^ z.mjl^ ^—)v (loomi) 

izmm-^"^. mmz'mM\zx^9')v-iV'^^m.m «m o. 2 4g) ^^xs 
:^hu^Axh^5/F (4. 5 2g) m'ax. 2 Ammmm.m.iytco 

J—)V'.mt^'^Vy=l : 9 9) T*I®L', llM'fb'&fe (1. 1 0 g) &#feo 
'H-NMR (CDCls) (5:1. 51 (9H. s), 2. 57 (3H, m), 
4. 15-4. 4 5 (4H, m), 8. 39 (1/2 H. s), 8. 43 (1/ 
2H, s) . 

MS (FAB) m/z : 2 6 8 (M + H) 

[##^04 8] 2- (^5^;i/7v;i^xtN-;i/) -5, 7 Hd- 6 h- tf dp [ 

3, 4-d] }±^)^-J>-Q-tl)V-^>W. tert-:/g^;i/ X7.^;l/ 



0mm4 (1. osg) o:^fh;^5^i/>^^ (2 0mi) \z. 

^^Tm-^au'M^Ms^m (1. 9 9 g) ^jp^5B#ra#bfec Kmmizm 

) ^mzio 




0 



0 
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'H-NMR (CDC I3) 6:1. 5 3 ( 9 H, s) , 3. 3 6 (3H, m) , 
4. 77-4. 90 (4H, m), 8. 77 (1/2 H, s), 8. 81 (I/' 
2H, s) . 

MS (FAB) m/z : 3 0 0 (M + H) ^ 

[#^{^!j49] 2-->Ty-5, 7 -S^t HD- 6H-t!nD [3. 4-d] 



Boc— N 




4 8 Tf#;^'fki'a-#) (1. 0 5g) (^i^ib^^^l/^- (SOml) 
SmJc:T>'T><b5=-h^>^5^;VT>^ni^A (1. 0 4 g) ^Jn^^MTlBtrsI 

^^y4— m'(t^^U> : Tir h>=2 0 : 1) T^MU, mm^t^m (7 7 
6mg) ^#;feo 

'H-NMR (CDCI3) 5:1. 52 (9H, s). 4. 70-4. 85 (4 
H, m) , 8 . 6 8 - 8 . 7 7 ( 1 H, m) . 
MS (FAB) m/z : 2 4 7 (M + H) \ 
[##^r|5 0] 5, 7 -i^fc Hn- 6H-tfnD [3, 4-d] tfU5>^>-2. 

6 ->5:^3;i^3}^>m 6 - (t e r t -:/5^;i/) 2-^9^;i/ xx7^;i/ 
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COOMe 



Boc-N 



4 9 Tt#fe<t:^tl (7 7 Qmg) (Dy^^ /—Jl (10ml) mWz. ^ 

^MffiTMb. (lomi) izmmi^^ m^t:ixhux^;i/ 

TS> (2. 2 Om\) :id^ni^- t e r t-y'-^Jl^i^tl-^-^-h (1. 3 7 

^->U:tf^';v;^/^A^n-7 hi>'^:7^- : i^'(b;^5^i/>= 3 : 9 7 

) T»®b. ^^M^b'&^l (3 1 7mg) ^#feo 

'H-NMR (CDCI3) 6:1. 53 (9H, s), 4. 09 (3H, s), 
4. 7 5-4. 8 5 (4H, m) , 8. 81 (1/^2H, s) . 8. 85 ( 1 / 
2H, s) . 

MS (FAB) m/z : 2 8 0 (M + H) ^ 
[###115 1] 5, 6-e^^^;i'-4. 5, 6, 7 --T^h^t: HP-5^Tyn [4, 
5-d] }dV^z^>- 2-tl)i^-^>m v^^Am. 



1) ###!)4 3(D1) T#;^4, 5-tfX (>''0^^9^;i') ^TV^— ;i/ (6 0 0 
mg) ^X.^y—)l (20ml) izmmi^^ m^T^Zl, 2-v=;>^-5^;i/t 
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y (2 9 4mg) &ilP;l7t^> hUX5^;i/T$> (1. 2 3ml) 

>'U;^j^^;i/;^f^A^n ^'hif^:7^— : m\:^'^u>= i : i 9) 

-e^Mb. 5, 6->^;<5=-;l/-4, 5, 6, 7 -x b H D^^T V'o [4, 5 

-d] (9 0mg) ^ftfeo 

'H-NMR (CDCI3) (5:2. 43 (3H, s) , 2. 56 (3H, s) . 

3. 92 (2H, s) , 4. 06 (2H. br. s) , 8. 68 ( 1 H. s) . 

MS (FAB) ra/z : 1 7 0 (M + H) \ 

2) mmms tmm(D^^^i^> 5, 6-z^y<^)v-4, 5.. e, 7-y^h^\i\^ 

u^T'/u [4, 5-d] lfuy>^>:^^e>. :^M'fb-^i|^Sr#feo" 
'H-NMR (DMSO-de) 5:2. 28 (3H, s) , 2. 39 (3H, s 
) , 3. 66 (2H, br. s) , 3. 88 (2H, br. s) . 
[##^J5 2] >\i — )V-2-tlJV'^>m 4 -n hD:7ai^;i/ 




5 -i^DD'f>F-;i/-2-ArJl/3^>m (2 0 g) ^m.ity^'^Uy (15 0 0 
ml) N, N->'p^^;V3j^;i/AT^ H (2 mi) Sriin;^^::^, 

:^x;i/ (1 1ml) ^s-ia-rMTbfeo Rmm^—mummmi^rc^. m&rm 

rnVTco ^$^mffc^5^1/> (lOOOml) hUx5^;l/T^> (S 

4. 7ml) ^m^T'T!li\i^rc'^> p-xKD:7xy-;i/ (14. 2g) t^in;!. 
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mm^mBTf^^vmrn^h^^ (29. 9g) ^#fco 

'H-NMR (CDCI3) 6:7. 35 (IH, dd, J = 9. 0, 1. 7Hz 
) , 7. 3 9 - 7. 4 2 (2H, m) , 7. 45 (2H, dd. J = 7. 3, 1. 
7Hz) , 7. 73 (IH, d, J = l. OHz) , 8. 35 ( 2 H, dd, J 
= 7. 3, 1. 7Hz), 9. 09 (IH, br. s). 
MS (FD) m/z : 3 1 6 (MO . 

[0^m5 3] 6-ij7aD-2-^r/u>:^;v3j^-hu;i/ 




6-^Dn4^yU> (2. 5 0g) ^mh^^'^Vy (2 5nil) Ir^^b, 3!K 

J^^Tm-^anm^mW (3. 7 1 g) ^ImXum^-i^ mmmW^^fz.. Uih 

4 0ml) \zmM\^. iyyy^thV ^^JV->V)l (2. 0 ml) . m^fkN, N- 

>?^^;i/;^f;w^^^-r;i/ (i. 5 0mi) ^mx-rdmmMmmm.Lrco -^^izi^ 

rXthV y^^)l'>^JJl (1. Oml) , mitN, N-i^^^JVibJi'Ji^'i )V ( 

0. 8 0ml) ^mxxi emmMmmm^. mit^^uyr^mRVxi o%m 
m:^v^A7mm (40mi) ^mxx 3 o^mmwvrco mmm^^mi^^ m 

mmi^r^m^^^ML. mm^\:^^ (i. 7 7g) ^mz^ -^^iz-mm^mmi^ 
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(0. 8 0 g) ^fffco 
'H-NMR (DMSO-dg) 6:7. 94 (IH, dd, J = 9. 0, 2. 2 
Hz) , 8. 09 (IH, d, J = 8. 5Hz) , 8. 15 ( 1 H. d, J = 9. 
OHz) . 8. 29 (IH. d, J = 2. 2Hz) . 8. 63 ( 1 H, d, J = 
8. 5Hz) . 

MS (FAB) m/z : 1 8 9 (M + H) ^ 



##^J 5 3 Tf^fcfb-grtl (1. 7 3g) ^mmm (4 0ml) 19 
1. 8 1 g) ^#feo 

'H-NMR (DMSO - d^) 5:7. 87 (IH, dd, J = 9. 0, 2. 4 
Hz) , 8. 10-8. 20 (2H, m) , 8. 24 ( 1 H, d, J = 2. 2H 
z) , 8. 5 2 (IH, d, J = 8. 5Hz) . 
MS (FAB) m/z : 2 0 8 (M + H) ^ 

[##^i|5 5] 3- (4-ii7uuyaz~)V) -2- (-^is ^ a. ^ ) y°u\^^ 



H02C 
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(±) - (4-'i7uayaL:=-JV) > ^'f-JV X7.x;v (2. 

oog) ^m.i\:^9-uy (2 0ml) i- (3->^^^;i/T5 7 7'd 

t!;i/) - 3-j:.^)Vtl)Vt-z^^ mmm. (1 . 60g), l-hFo^i/^ 
>'/hVrV-)Vl7i^fm (1. 2 3g) , N-^'^JV^EJV'^V > (1. 9 0m 
1) . €m. (0. 3 0ml) &JP^T1 5^^rplM#b/^Co (0. 30 

ml) ^Mxxi 5^mmW'r^mff^3mmi:)Mvrci^. m^ty^^uyx-Kft^ 
= 4 0:1) T^^b, mmit-^m (i. 2ig) ^mrz.o 

'H-NMR (CDCI3) 5:3. 10 (IH, dd, J = 13. 9, 5. 6H 
z), 3. 18 (IH. dd, J = 13. 9, 5. 9Hz), 3. 75 (3H, 
s) , 4. 95 (IH, m) . 6. 07 ( 1 H, br) , 7. 05 (2H, d, 
J = 8. 3Hz) , 7. 27 (2H, d, J = 8. 3Hz) , 8. 18 ( 1 H, 
s) . 

MS (FAB) m/^z : 2 4 2 (M + H) ^ 



5 5 T#fe'fh-a-tl (1. 4 5 g) ^m.i[:^^U> (4 0ml) 
:t^1)- U n U H ( 0 . 5 7ml) ^m~f bfc ^U\Zi: 3 0 ^fM^W:. ^ 

ox:\zxm:r^M<\^Wi (1. i7g) ^mxxmmzx4Bmm^i^rz.o 
AT^^bfcc ^^^MEE^^b. (3 8ml) izmMi^s m 
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mm (2ml) ^M^xzommmMmi^tco ^mym-^ h o ^ 2^:^mm'^m 

;i/=2 : i^mm x5^;v x7.5";i/) TMMb, i^^ib-^tj (o. 2 5g) ^ 

'H-NMR (CDCI3) <5:4. 07 (3H, s), 7. 74 (IH, dd, 
J = 8. 8. 2. OHz) , 7. 94 ( 1 H, d, J = 8. 8Hz) , 8. 06 
(IH, d. J = 2. OHz) , 8. 59 ( 1 H, s) , 9. 28 ( 1 H, s) . 




5 6 T'i%rcit^m ( o . 2 3 g) ^mmm ( 1 0 m 1 ) izmMi^-n 1 s 

M'fb'&tl (0. 2 1 g) ^f#feo 

'H-NMR (DMSO-dfi) 6:7. 96 ( 1 H, m) , 8. 29 ( 1 H, d. 

J = 8. 5Hz) , 8. 44 (IH, s) . 8. 72 ( 1 H, s) , 9. 45 ( 

IH, d, J = 6. 6Hz) . 

MS (FAB) m/z : 2 0 8 (M + H) \ 

[#*^!I5 8] (3R) - 1 -^>>^;l/- 3- { [t e r t -:f^)V (-Jy a^Zi 
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OTBDPS 
Ph — / 

(3 R) - 1 -^>z^)P- 3 - t FD^r->tfnU (5 0 0 M 1 ) *5<fctK-r 
^^V—;!/ (4 6 6mg) ^N, -N --J^'^JVt^JVAT ^ }^ (15ml) \zmM 
>X}«^T t e r t -y^;V>^7a:r:;i/->U;i'^DU F (1. 5 7ml) ^in^ 

x5^;i/ xx5^;v=3 : 1) ic^b. mmit^m (i. 2 7g) ^f#:^co 

'H-NMR (CDCI3) 5:1. 05 (9H. s), 1. 70-1. 85 (1 
H, m). 1. 90-2. 00 (IH. m), 2. 45-2. 65 (3H, m), 
2. 70-2. 80 (IH, m), 3. 50-3. 70 (2H, m), 4. 35 
-4. 45 (IH, m), 7. 20-7. 45 (11 H. m), 7. 60-7. 
7 0 (4H, m) . 

MS (ESI) m/z : 4 1 6 (MH-H) 

immms 9] n- [ ( i r*, 2 s*) - 2 -t^ / 5^^:70 yntf;i/] - 5 -^j? 
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CI 




cis-l, 2-zy^uy°tiny-J7^y :^Mi^(J. Med. C h e m. , 
1 9 9 8^. 41#, 4 7 2 3 -4 7 3 2H) (4 0 5 m g) 43d;tX 5 - D P 
^ ^ 2 (5 4 6mg) ON, N->^p«:5^;i/3jN;]/AT5 F ( 

10 ml) 1 - t HO=^>'^>V> U Tl/— ;H7j<fO^ (3 7 7mg) , 

1_ (3 T'Dtf;!/) - "i -JL^)VtS)VTf^-J^ MBM 

4 2mg) , ^j^rjci^-f y/Dtf;i/x9=';vT5> (i. 9 5 mi) ^m^\zxim 
5 OB#Witi^ibfco SJ5S^:g|gSMJET^t.^^^^ mt^'^uy (somi) ^ 
J:tX|gfni^m7jc^:hbU'^A7jc^^ (2 0 0ml) ^-hW^. =^fflbfc^feH#^ 

10 0:7-^10:1) ^MYb-^tl (1 1 Omg) ^m^o 

'H-NMR (DMSO-dfi) 5:0. 44 (IH, dd, J = 10. 7, 4. 
4Hz) , 1. 11 (IH. dd, J = 14. 0, 7. 4Hz) , 2. 63-2. 
70 (IH, m), 3. 07-3. 16 (IH, m), 6. 77 (IH, s), 
6. 97 (IH, br. s) , 7. 23 ( 1 H, dd, J = 8. 9, 1. 8Hz 
) , 7. 36 (IH, d, J = 8. 9Hz) , 7. 60 ( 1 H, s) . 9. 32 

(1 H, s) . 
MS (FAB) m/z : 2 5 0 (M + H) ^ 
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[##^■16 0] N- [ (IR*, 2S*) v^O>^5^;l/3 



(J. Am. Chem. Soc. . 1 9 4 2^, 6 4#, 2 6 9 6-2 7 0 0M 

•H-NMR (DMSO-dg) 6:1. 55-2. 20 (4 H, m). 3. 52 
-3. 62 (IH, m), 4. 35-4. 50 (IH. m), 7. 16 (IH, 
dd, J=8. 7, 2. IHz) , 7. 19 ( 1 H, s) . 7. 42 ( 1 H. d. 
J = 8. 7Hz). 7. 70 (IH, d. J = 2. IHz), 8. 36 (IH, 
d, J = 7. 8Hz) , 11. 77 (IH, br. s). 
MS (ESI) m/z : 2 6 4 (M + H) \ 
[##^J61] (IR*, 2"^*) >'^U^>=^)Vt})Vn^>m. t 

e r t X.^'T)V 



CI 



H2N 




5 9 tmU<D:^ll^'^\ cis-l, 2-i 
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(±) - t rans-l, 2 -e^^ 0-^>^ >>^T5 > (WO 98/30574 
) (6 9 2mg) ^m.it^'^Uy (10ml) orT\ h U X^;i/T 

S> (1. 1ml) , 2- (t e r t --^ h^>^ti Jl''^=:.)V^^'^-( ^ y) -2 

-:7x^;i/T-fe h:=-hu;i/ (4 9 3mg) ^M^. ox:^ immmwvrz. t(D 

2- (t e r t -:/h^e/:^Jl/J3^:::i;l/^^W^y) -2-:7x::i;i/Ti-h 
:nhU;V (4 9 3mg) ^jgSPU, ^t^-T 7 B#fBm#bfeo Rmm\Z7K^m^^ 

1) ^mmv. mmit-^^ (39 smg) ^mr^io 

'H-NMR (CDC 1 3) 6:1. 2 5 - 1. 4 0 (-2H. m) . 1. 4 9 (9 
H. s) , 1. 5 9- 1. 7 7 (2H, m) , 1. 92-2. 0.8 ( 1 H, m) . 

2. 10-2. 17 (IH, m) . 2. 98 ( 1 H. q, J = 7. 2Hz) . 3. 

48-3. 53 (IH, m). 4. 49 (IH, br. s). 
MS (ESI) m/z : 2 0 1 (M + H) \ 

mmme2i n- i (ir*. 2r*) -2-T^y>-i7D-^>^;i^] -5-;^ 

^)V-4, 5, 6, 7-5^h^t:FD^TyP [5. 4-c] tfU':^>-2-:^ 
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6 1 Ttffc'ffc'&tl (17 5mg) =feN, N-e^^^;V5is;l/AT^ F (3 

ml) izmmi^^ 5-p^^;v-4. 5, e, T-^b^tHn^^rv^n [5, 4 

-c] tf U>^>- 2 -:t^;V^>m U5^':7i^:^ 0%, 2 5 8mg). 1 

_ (3-c?^5^;vT5 7:7°Pt!;i/) - 3 -x^;i/*;i/^>^-r s F (25 

2mg) ^ 1 -t HD^'>^>V> UTy-;H7Kfn^ (6 0mg) ^:}]P;^S?U 

gtm^hU-^AT^m ^^^^ifei±T^*i-:^ct^> B$^'>U:^y;v:7^^ye/^ 

tf^tifci^^fe^^^^mmx^/-;!- (5ml) \zmmv^ ^^M.-vimrmw 

x5^;i/ xx5^;v&Jn^. ^■M.fz.'^m^^m^^ WMW^-^m (1 2 0mg) & 

'H-NMR (DMSO-de) 6:1. 63-1. 73 (4H. m), 1. 99 
-2. 06 (2H, m) , 2. 91 (3H. s) . 3. 09-3. 14 (IH. 
m) , 3. 2 5 - 3. 7 0 (4H, m) , 4. 2 7-4. 3 2 ( 1 H, m) . 4 
4 2-4. 4 6 (IH, m) . 4. 68-4. 71 ( 1 H, m) . 8. 20-8 
23 (3H. m) . 9. 09 (IH, d, J = 8. 3Hz) , 11. 82-12 
0 1 (IH, m) . 

MS (ESI) m/z : 2 8 1 (M + H) 
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^mme i-^n'Tz.it^m (i. 4 0g) &n, N->?p^^;i-3is;vATs f (i 

5ml) iC^^fb. 3-^ua^>]^-)V-2-:^)Vr^ym (l. 64g) , 1 

(3-^:^^^)i.7^yy'u\:i)V) - 3 -x5^;v:^3;i/4^>^-r ^ H (2. 

g 8 g) ^ 1 _t h*a^>'^>^/bUT^/-;H7XfPi!^ (4 7 3mg) ^JD^. 
^^^^xmt^^Uy (l Oml) l-^^b. bU7;U:tD@^m (lOml) 

^uxsmmmwvr^o mm^m&T^^i^^ m-^iz.m.it^'^uyidx 

^^i^ms^^=^i^>^^^ (2 0ml) =SrJP^T^^^MffTlc^*Lfcc B-^lz 
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mt^^vy (lomi) LA^.'mm'j'^^-^ywm. (lomi) ^nxxn 
^5^b> mM%:.^m (1. 8 3g) &#fec 

'H-NMR (DMSO-de) 5:1. 60-1. 75 (4 H. m). 2. 05 
-2. 10 (2H. m) , 3. 49 (IH. q, J = 7. 6Hz) , 4. 27 ( 
4H, quintet. J = 7. 6Hz), 7. 17 ( 1 H, d, J = 8. 6H 
z) , 7. 19 (IH, s) . 7. 42 ( 1 H, d, J = 8. 6Hz) , 7. 7 
0 (IH, s) . 8. 24 (3H, br. s) , 8. 85 (IH, d, J = 7. 
3Hz),ll:91(lH, s). 
MS (ESI) m/z : 2 7 8 (M + H) ^ 

•[##-r!l6 4] (1R% 2R*) -2-T5/v'^D^^^>^^:^^Wt^>m t 
e r t -^'^)V X7v-5^;i/ 



##■^(16 1 i|W]#fj:;^?iT\ (±)-trans-l, 2 - D^^it>>^ 
m. p. 7 9-8 rc. 

'H-NMR (CDCI3) d : 1. 0 5- 1. 3 4 (4H, m) , 1. 45 (9 
H, s), 1. 68-1. 75 (2H. m), 1. 92-2. 02 (2H, m), 
2. 32 (IH, dt, J = 10. 3. 3. 9Hz) , 3. 0 8 - 3. 2 0 (1 
H, m) , 4. 5 0 (IH, b r. s) . 
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MS (FAB) m/z : 2 1 5 (M+H) \ 

[#^F!l6 5] N- [ (IR*. 2R*) -2-r^/zy^U-^^i^)Vl - 5 - p< 
^)V-4, 5. 6. 7-5^h^t:F0^7y^P [5, 4-c] 



'H-NMR (DMSO-de) 10-1. 80(7 H, m).l. 95 

-2. 05 (IH, m) , 2. 97 (3H, s) . 3. 0 0- 3. 2 0 (3H. 
m) . 3. 63 (2H. br. s) . 3. 7 2- 3. 8 8 (IH. m) , 4. 6 
1 (2H. br. s) , 7. 98 (3H. s) , 8. 89 (IH. d. J = 9. 
2Hz) . 

MS (FAB) m/z : 2 9 5 (M + H) \ 

[##-^^66] (1R% 2S*) -2-T^^>^^u-^^iy)V:^)v;%^>m t 

e r t -7'^;^ X.7.^)V 
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cis-i, 2-iy^u-\^-^y^jr^yf)^^n 

'H-NMR (CDC I3) 6:1. 30-1. 70 (17 H. m), 2. 98- 
3. 05 (IH. m) . 3. 60 ( 1 H, br. s) , 4. 98 (IH, br. 
s) . • 

MS (FAB) m/z : 2 1 5 (M+H) \ 

[##^!|6 7] N- [ (IR*. 2S*) -2-TSy'>^D^=^^>;H -5-^ 
^)V-A, 5, 6. [5, 4-c] t:U5^>-2-:^ 



'H-NMR (DMSO-de) 6:1. 30-1. 90 (8 H, m), 2. 92 
(3H, s) . 3. 0 5- 3. 7 9 (5H, in) . 4. 23 ( 1 H, br. s) , 
4. 34-4. 79 (2H, m). 8. 01-8. 34(3H, m), 8. 30 
-8. 49 (IH, m). 11. 90-12. 30 (IH, m). 
MS (FAB) m/z : 2 9 5 (M + H) ^ 

[##-^116 8] (IR*. 2R*) -2- { [ (5-^PP-i'>H-;i--2-^JV 
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##^!) 6 4 Trmi^ib'&tl (3. OOg) (DN, N-i^^^^-Jl/^Jl/AT^ H (1 

om 1 ) j^l^fcs -^PD-r>K-;v- 2 -:^j;i/3]^>m (2. ssg). i-t 
HD^->^>y> UTy-;nzfcfp#; (2. osg) . (s-e^^^ 
;WT^y :/ptf;i') - 3 -x^;i/:^j;w3jt^i^-r s F (2. 9 5 g) 

u> (30ml) , mummym-r h u ^i^jmm ( 1 5 0 m 1 ) , *5 j;a7K ( 
15 0ml) ^m^. ^urcm^vc^'tmm^^. mm^h^m (5. 21 

g) ^#7ho 

'H-NMR (DMSO-de) 8 : 1. 10-1. 45 (4H, m) , 1. 21 
(9H, s) , 1. 68 (2H, d, J = 8. IHz) , 1. 86 (2H, t, 

J = 16. 2Hz) , 3. 2 2 -3. 4 2 ( 1 H, m) , 3. 69 (IH, br. 

s) , 6. 66 (IH, d, J = 8. 5Hz) , 7. 02 ( 1 H, s) , 7. 1 

5 (IH, dd, J = 8. 5, 2. OHz), 7. 41 (IH, d, J = 8. 5 

Hz), 7. 67 (IH, d, J = 2. OHz), 8. 15 ( 1 H, d, J = 8. 

IHz), 11. 73 (IH, br. s). 

MS (ESI) m/z : 3 9 2 (M + H) \ 
[#%{?!J6 9] N- [ (IR*, 2R*) - 2 -T^ />'^7p^4^i/;W] -5-^ 
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CI 



6 8 (5. 1 8 g) (Dmit}^^u> (10 0ml) mm\z. 
mmj:^^ y-jvmm (loomo ^m^^zxuuxrco zBmmw^^^ ^jt^um 
^mmrmmv. n^nrz.mmzz^x.^jvjL-'rJv csoomi) ^jo^. 
rcm^^m^mm.^^ mmit^^ (4. sog) ^#fco 

'H-NMR (DMSO-de) (5:1. 20-1. 36 (2 H. m),l. 36 
-1. 50 (2H. m) , 1. 60 (2H, br. s) , 1. 90 (IH, d, 
J = 13. OHz) . 2. 07 (IH, d. J = 13. 7Hz). 3. 06 (1 
H, br. s) , 3. 8 3 - 3. 9 6 (IH. m) , 7. 15-7. 24 (2H, 
m) , 7. 45 (IH. d. J=8. 6Hz) , 7. 73 ( 1 H, s) , 8. 0 
0 (3H. br. s). 8. 60 (IH. d, J = 8. 3Hz), 11. 86 ( 
IH, s) . 

MS (ESI)m/z:292 (M + H) \ 
[##'0«J7O] (IR*. 2S*) -2 - { [ (5-^Pn'f >F-;P-2-'1';V 
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■H-NMRCDMSO-dg) 6:1. 20-1. 45 (11 H. m). 1. 4 
5-1. 70 (4H, m) . 1. 7 0 - 1. 8 5 (2H. m) , 3. 76 ( 1 H, 
br. s) . 4. 08 (IH. br. s)'. 6. 64 ( 1 H. d. J = 7. 6H 
z) . 7. 12 (IH, s) , 7. 16 (IH. dd, J = 8. 8, 2. OHz 
) . 7. 43 (IH, d, J = 8. BHz) . 7. 69 (IH. d, J = 2. 0 
Hz), 7. 85 (IH. d, J = 6. 9Hz) . 11. 80 (IH. br. s 
) . 

MS' (ESI) m/z : 3 9 2 (M + H) \ 
[###117 1] N- [ (1R% 2S*) -2-T^y v-^D^^^S/;!/] -5-^ 

DD-r>F-;i'-2-:^;i/^^-tJ-$ H 
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'H-NMR (DMS O-de) 6:1. 30-1. 50 (2H, m). 1. 55 
-1. 95 (6H, m) , 3. 41 (IH. br. s) , 4. 32 (IH, br. 
s) , 7. 19 (IH, dd, J = 8. 7, 2. OHz) . 7. 33 (IH, s 
) , 7. 45 (IH. d, J = 8. 7Hz) , 7. 6 0 - 7. 9 0 (4H, m) , 
8. 17 (IH, d, J = 7. IHz) , 11. 91 ( 1 H, s) . 
MS (FAB) m/z : 2 9 2 (M + H) \ 
mmm? 2] (IR*, 2R*) -1. 2-iy^U^y°^>i^:t-Jl 



m (18 0ml) \Z':i>mr-oMx. 40-5 0137? 1 mmm.p^^^. ^u-v—miM. 
'i7AT^Mi^> mn^mBTf^^v. mmit^m (4. 5 eg) ^m^c 

'H-NMR (CDCI3) 5:1. 44-1. 56 (6H, m), 1. 63-1. 
70 (2H, m), 1. 83-1. 91 (2H, m), 2. 91 (2H, br. 
s) , 3. 40-3. 44 (2H. m) . 
MS (FAB) m/z : 1 3 1 (M + H) \ 

immmi 31 (iR*. 2R*) -1, 2-^>i!7o^:7°^>i>T$> mmm. 




HO 



OH 



(3. 8 5g) ^3 0%3lM'fb7K*7K (45ml) <J:88%^' 
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HgN NH 



7 2 TWfe'fb'&tl (4. 5 6 g) ^:^'fb:^5^1/> (35ml) IzmMl^^ 
hUX5=-;l.TS> (2 9ml) ^1]UX- 7 8°C\Z7^MVr^o ^Z.\Z^^ >7.JV^ 
r.;i/^nUH (8. 13ml) ^mriyt^o Mit^'^Uy (10ml) ^jiJQb, 

H (9 0ml) \zmmv. yi>i\Li-Y^)^d^ (is. 6 5g) ^tp^. es'c-r 

z.n^jL^ y-)V (7 omi) ic^^^fb, 1 oxn^'^J^i^^m (5 o%7K5> 
^w. 4g) ^iip^> (3. 5^ffi) mmnrf'x^nmw\^t^. io%a° 
^i^^A^*^^.iib, ii?^i:im^J^Mxi$^y-;v^i^ (7 0ml) m^x. 
^j^^MffiT^^bfco ;in^7^:$^/-^vi-^^^?i-^ ^^^^ xx^;i/^ 

jjq;^. ^tX^«^«EET^*bf^o feD;^ca:m^mb. ^M^b^ti (3. 5 7 

g) =&#;^cc 

'H-NMR (DMSO) 6:1. 44 (4H, br. s) , 1. 73-1. 8 
1 (6H, m) . 3. 43 (2H. br. s) . 8. 63 (6H. br. s) . 

MS (ES I ) m/z : 1 2 9 (M + H) ^ 
[###1174] N- [ (IR*. 2R*) -2-75 7 v-^n^y^;!/] -5-^ 
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D 



CI 



HjN 



HN 




N 
H 



0 



'H-NMR (DMSO-de) 5:1. 49-1. 52 (4H, m), 1. 72 
-1. 91 (6H, m), 4. 04-4. 10 (IH, m), 7. 17-7. 2 
3 (2H, m) . 7. 44 ( 1 H. d. J = 8. 8Hz) , 7. 72 ( 1 H, d, 
J = 2. GHz) , 7. 96 (2H, br. s) , 8. 75 (IH, d, J = 8. 
5Hz) , 11. 8 9 (IH, b r. s) . 
MS (ESI) m/z : 3 0 6 (M + H) \ 
[#^^!l75] (1R% 2S*) -1, 2->'i7P:t^:^>'>^^-^^ 



i^^U^^^y (4. 4 1 g) ^T-febnhU;^ (4 5ml) <h7K (15ml 

) N-^^;v^;i':^u> N-:t^v-F (5. i5g) . ^-r^p:^ 

y'^Mtmmit:t7.^^i^ (Ig, 1 0%i2gm<k:^x5'^A^#) ^iP;i> 40 

-5 0X:X-2 immmWl^fCo :^^©x'-r^D:^7°-fe.;Wb:^7.^'^A&teb. 




HO 



OH 
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x5^;i/ xxt-;v=i : 1) T*»iab, mmwi.'^m (4. 9 7g) s#fco 

•H-NMR (CDCI3) 6 : 1. 4 8- 1. 5 8 ( 6 H, m) , 1. 64-1. 
75 (4H. m) . 1. 8 6 - 1. 9 6 (2H, m) , 2. 28 (2H, d, J 
= 2. 9Hz) . 3. 90 (2H, d, J = 8. 3Hz) . 

MS (FAB) m/z : 145 (M + H) \ 
immM? 6] (1R% 2S*) -1, 2-$^Ti^H'>^0:t^^> 




c i s-1. 2-^y^u:t^^>^^^-)^ (4. 8 2 g) ^^^fb^^l/^ (6 
0ml) IzmmL'^ hUX5";l/Ta> (27. 7ml) m^\H^T)^:=^ 
^M^bfe^, -7 8t:i^<^^b. :^'fb;^i^>X;l/5js-;l/ (7. 7ml, 100 
mmol) ^«Tbfeo |W|?a^®^lBtr^mW^bfe'^, 0 ^ T 1 ^F^litmt. S 

^^^N, N-i^^^;W33^;^AT^ H (8 0ml) ic^^fb. T>^'fb':^hU 
(13. Og) ^An;l. 6 5°CT1 9P#FBm#bfco SJSItlr vx^;i^x- 
7K=S:JP^X:^^tb^ i^x5^;^x-^;i/Jl^t§fP^M7K*::^ b U "^^7X^1^. 

$&>'U:^?y;i/'7^^:^ v^:^?^Ai7p-7 h 7/^:7 ^- (^4^+^> : M 

xx^;i/=6 : 1) Tffiisb. mm^t^m (4. ssg) ^ttfec 
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'H-NMR (CDCI3) 5:1. 49-1. 64 (6H. m). 1. 67-1. 
78 (2H, m) . 1. 81-1. 97 (4H. m)', 3. 7 4-3. 7 6 (2 



[##^J7 7] (IR*, 2S*) -1. 2-zy'!7a:t^^>z^7^y ^MM 



0%m7 Qx-mdt^m (4. ssg) &x^y-;i/ (ssmi) 

1 0%n^i^^2^mm (5 0%7K^^W, 3. Og) ^MX. tK* (4. 5^ffi 

m (5 0ml) ^grjn^. mm^m.&Tm^i^r^o a^icim xx5-;p 

^jp^v ^l^^-^^^^^^^ ^M-fb-er^l^ (4. I4g) ^#fcc 
'H-NMR (D MS O) 5:1. 51 (6H, br. s), 1.-69 (2H. 
br. s). 1. 79-1. 99 (4H, m), 3. 68-3. 70 (2H, m 
) , 8. 6 6 (6H, b r . s) . 
MS (ESI) m/z : 1 4 3 (M + H) *. 
[##^!i78] N- [ (1R% 2S*) -2-T5y^>^n:t^^;i/] -5-^ 



H, m) . 




NH2 
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CI 



0 



MS (ES I) m/z : 3 2 0 (M+H) \ 
mmmr 91 (IR*, 2R*) -4-^ h^>— 1, 2-zy^U-^>i^>>^:t 



3 -ix^n^>T->- l-^-^*!^ (1- 6 8 g) 43cfctJ^^3^<bP^5^;i- (1 . 2 
5ml) ^^h^t:Fn:7^> (20 ml) ic^^^f bfc^^^f::: 6 0 %7jc*'fb":^ h 

u^i/A (8 0 0mg) ^>K^^TT^J>b-r■^i)Px.^ ^^UTlsl^Jli^bfeo ;i©>K;^ 

#i?>nfe4-^ b^^^- 1 -5>^D^>^>^-^?^"^^8 8 %^m. (9 0ml) 
^^ZS3 0%j^mit7m (3. 17ml) ^UUX. mEL-V'^mMP^VTco MffiT 



OMe 




OH 
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(1. 2ig) ^nrco 

'H-NMR (CDC Is) 5:1. 6 5 - 1. 8 5 (2H, m) , 2. 15-2 
30 (2H, m) , 3. 28 (3H, s) . 3. 9 0-4. 0 0 (2H, m) , 
4.26(1H, br. s). 
[##^J80] (1R% 2R*) -1, 2-vTvF-4-p^h^>-v'i^n-^> 

OMe 




^m^\7 Qxmc^t^m (i. 2ig) ^^nhv:r.^)V7 5.> (?. eem 

1) ^:^'fb;>^^W> (2 0ml) l-^^b, -7 8'C-C«bP^37>X;i/:^:^;l' ( 

2. 13ml) ^2 0 63^m^^nxmrvr^o mrmr^^^ o'c^x^Ml^xso 
^mm¥^i^m.m(D (ir% 2ro -i. 2-t:x (;>^i$'>x;^7}^-;^:t^v) 

2 0ml) tC^^fb. Tvlb^hU^^A (3. 5 7 g) ^m^XQbX:X22m 

mnmmwi^r^o $e,^^T>^'^t;:^hU'^A (3. 5 7g) ^m^xi o''cx2b 
rmwi^r^o ^mm^ni^v^ 7K*5j^r;c5^x^;vx-x;vT^i^bfcm. mmm 

U^Y^'yy (^^1t>:l^^ xg^;i/ XX^;W=2 : 1) Tfflilb, ^ 
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m^t^^ (5 8 4mg) ^#fec 

'H-NMR (CDCI3) 5:1. 65-1. 80 (2H, m), 2. 05-2. 
18 (IH. m) , 2. 2 5-2. 4 0 (IH, m) , 3. 21 .(3H. s) , 
3 . 5 5- 3. 6 5 ( 1 H, m) , 3 . 7 5- 3. 9 0 ( 2 H, m) . 

[##{?iJ81] (IR*. 2 R*) -4-;^ 1, 2-^^^U^>^>z^r 

OMe 




NH2 

##^!)8 ox'nr^i\:^m (5 s 4mg) y-Mzmmv. i oxn^y-j 
ry^mm (3 2img) ^MXx^^'B&x-2Bmyi^mmnvrco mm^^^i^ 

^m^xm^vxmmit'^^ (4 8 8mg) ^#7^0 

'H-NMRCCDCls) (5:1. 72-1. 83 (IH, m), 1. 91-2. 
03 (IH. m). 2. 07-2. 18 (IH, m), 2. 37-2. 50 (1 
H, m) , 3. 19 (3H, s) . 3. 5 5 -3. 7 5 (2H, br) . 3. 8 
5-3. 95 (IH. m) . 8. 6 0-8. 9 0 (6H, br) . 
MS(ESI)m/z:261 (2M + H) \ 
[##-0«J8 2] N- [ (IR*, 2R*) -2-r^y-4-^h^zy^^^^^> 
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OMe 



CI 




0 



m^mms IX^nr^^t^Ss^ (4 7 0mg) ^N, N--J^^)]/Ti^)VA7^\^ (5 
ml) \zmmV. hUX^;i/T^> (0. 9 6 6ml) :^^ZS5 - ua-i > 
2 -:fyjv^>m. p-nhn7x-;i/ xx-t-;1/ ( 8 o 5mg) ^AnA-T 

: mc:^=^V>=- 1:9) TW^bT^S^b'&t/ (2 6 8mg) ^^#fco 
[##^(18 3] (IR*, 2R*) -4- [ (^>>^;l':^4^>') -1, 2 



(J. Heterocycl. Chem. , 1989 26 #, 451 H) ^ 




OH 
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'H-NMR (CDCI3) 5:1. 44-1. 52 (IH. m), 1. 77-1. 
85 (IH, m). 1. 89-1. 97 (IH, m), 2. 25-2. 35 (1 
H. m) , 2. 4 6-2. 5 8 (IH, m) . 3. 4 0- 3. 5 0 (2H. m) , 
3. 89 (IH, br. s) . 4. 08 ( 1 H, br. s) , 4. .5 4 (2H, 
s), 7. 27-7. 39 (5H. m). 
MS (FAB) m/z : 2 2 3 (M + H) ^ 
[##F!]8 4] (IR*. 2R*) -4- [ (^>i>)V:t^i^) -1' 2 



##{f!|8 0<h|w)t»(D^t*lcJ:D, ##^!] 8 3 (ti^^ ( 1 R*. 2 

[#^^J8 5] N- { (1R% 2R*) -2-TSy-4- [ (.-^yz^JV^t^iy 
) ~>i7o^>5^;i/} - 5 -i^7.nD-i' > 2 F (4 




OCHgPh 
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##M5 9tmm(D:i^m^\ ^mms 4'x:mcit^m^-^^mmih^^^nrco 

'H-NMR (DMSO-dg) 5:1.07-1. 15(0. 5H. m), 1. 
26-1. 35 (0. 5H. m), 1. 47-1. 55 (0. 5H, m). 1. 
61-1. 79 (IH, m), 1. 83-1. 92 (0. 5H, m), 1. 99 
-2. 10 (0. 5H, m) , 2. 12-2. 20 (0. 5 H. m) , 2. 27 
-2. 40 (IH. in), 3. 10-3. 20 (IH, m), 3. 33-3. 3 
9 (2H. m) . 3. 81-3. 92 (IH. m) , 4. 48 (2H, s)-, 7. 
13-7. 20 (2H, m) , 7. 22-7. 39 (5H, m). 7. 43 (1 
H, d, J = 8. 5Hz) , 7. 69 ( 1 H. d, J = 2. 2Hz) , 8. 34 

(IH. t. J = 7. IHz). 
MS (FAB) m/'z : 3 9 8 (M + H) 

m^mSQ'] (IR*. 3R*. 6S*) -7-^4^-9-t:>-^I=i [4. 1. 0] 
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COOEt 




(IR*, 4R*, 5R*) -4 -3— F- 6-::a-dpi5-tf>'i^P [3. 2. 1 ] :t 
-^y (J. Org. Chem. . 1 9 9 6^, 6 1 #, 8 6 8 7H 

) (14. 3g) ^xiJ'y-;^ (13 0ml) \z.mm\^^ ^m.'^im.w:.^ 

hU':>A7KW (3 4. .5 ml) ^ISO^XfzMi. ^^ST 7 ^rplM^UfCo 
(^^^^^ . x^;V X7.7=-;V=8 3:17) T^MU. ^^M-fb^tl (6. 

5 4 g ) ^#;feo 

'H-NMR (CDCI3) (5:1. 25 (3H, t, J == 7 . IHz) , 1. 5 
0-1. 70 (2H, m), 1. 71-1. 82 (IH, m). 2. 08-2. 
28 (4H, m) , 3. 16 (2H. s) , 4. 12 (2H, q, J = 7. IH 
z) . 

[##{fy87] (IR*, 3S% 4S*) -3-Ti>F-4-t:FD=^v'v'^t:i^ 
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COOEt 




OH 

##■^11 8 6 Tttfcfb^it^ (13. 6 g) ^N, N-z^^^)V^JVAT^}^ (1 

0 0ml) \zmi^^\^^ ^uizxmitr y'E:-^ A (6. 45g) , ri^^^ti-hv 
<j7A (7. 8 g) mu'AM^r^'^^ 7 Bx:-^! 2mmmwi^rco mm^s^oi 

XX^;i/ : ^^i^->= 1 : 4) TrIIMb. mmit-^m (15. 8g) ^#7tc 
'H-NMR (CDCI3) 5:1. 28 (3H, t. J = 7. IHz), 1. 3 
7-1. 67 (2H, m), 1. 86-1. 95 (IH, m), 2. 04-2. 
18 (2H. m), 2. 32-2. 43 (IH, m), 2. 68-2. 78 (1 
H, m) . 3. 4 0- 3. 6 0 (2H. m) , 4. 17 (2H, q, J = 7. 1 
Hz) . 

[##f!l88] (IR*. 3S% 4 S*) - 3 - [ ( t e r t -:7>^v;^;V3j^x 
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COOEt 



BocNH 




OH 

##^!l8 TTttfc'fb'&tl (1 0 Omg) t e r t 

^—V (13 3mg) ^WW. X5^;l/ X.7.^)V (12ml) \Z.mM'U> 

\y^B^^y JL^)V XX7=-;l^=3 : 1) ^^^'fb'&tl (14 5 

mg) ^#yc„ 

'H-NMR (CDCI3) 6:1. 28 (3H. t, J = 7. IHz) , 1. 4 
5 (9H, s). 1. 38-1. 57 (2H, m), 1. 86-1. 9 5 (1H. 
m), 2. 05-2. 17 (IH, m), 2. 29-2. 39 (2H, m), 2. 
61-2. 68 (IH, m), 3. 25-3. 66 (3H, m). 4. 17 (2 
H, q, J = 7. IHz) . 4. 53 (IH, br. s) . 
[##F!)8 9] (IR*, 3S% 4R*) -4-Ti^K-3- [ (t e r t-:/h 

t;(lR*, 3S*, 4 S*) -4-T,>'b*- 3 - [ ( t e r t ->^h^>':*/;V#x 
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BocNH 




mmms s-j^nr^it^m (leg) ^^zshvx-^^jvr^y osmi) ^m. 
\\l:^^V'y (15 0ml) \zMm^^ -1 ^°Q\a^w^^ n^\z.'xmc:^^ 

(13ml) =gr?i$Tbfeo nmzrz \ % ^fmW\.fd[1k. O'C^T^^a 
USO^K. $e>l::SM-r2P#Fsm#bfco 0. im^mm^JP^^<b;^5^1/> 

1 R*, 3 S*, 4 S*) - 3 - [ ( t e r t - :7>4^>';^;i/^:=.;W) y] - 4 

JilB^^^^^N. N-i^p^^^;!/*;^^^^ 1^^ (lOOml) ^^UfC 
TTi^-fb^hU^A (1 8 g) ^iJD^. 7 5*C^T#iai.Tl 2B#r^Jtr+bfCo 

^«^3^^cDifiig^-r«ib> 7K43J;D^^i^m x5^;v xx7^;VT?&IRb 3^ 
r^lit^bfeo W^Ji^53^^b> iSfo^:^7K-et5fe#b, ^S7j<M-T^^^>'>':>ATf£ 

m X^^;!/ XX7^;i/ : ^^it>=l : 4) TJ^^L. UmW^^m C (1R% 
3S*, 4R*) 6. 7 4g] 43ci;lK [ ( 1 R% 3 S*. 4S*) 1. 

3 2 g] ^%t^o 
(1 R*, 3 S*, 4R*) -{* : 
'H-NMR (CDCI3) 5:1. 26 (3H, t, J = 7. IHz) , 1. 4 
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5 (9H. s) , 1. 3 8 - 2. 3 3 (6H. m) , 2. 5 7- 2. 6 8 ( 1 H. 
m) . 3. 7 7-4. 2 0 (4H. m) . 4. 63 ( 1 H, br. s) . 

(1 R*, 3 S*. 4S*) -W- : 
'H-NMR (CDCI3) <5 : 1. 27 (3H, t, J = 7. IHz) . 1. 4 

6 (9H. s) . 1. 5 3 - 2. 3 0 (6H. m) , 2. 5 0- 2. 6 5 ( 1 H. 
m) , 3. 4 2-3. 7 2 (2H. m) , 4. 1 5 (2H, q. J = 7. IHz 

) , 4. 6 7 (IH, b r. s) . 
[##F!19 0] (1R% 3S% 4R*) -4-T^/-3- [ (t e r t->^h 



COOEt 




##F!l8 9-e#fc (1R% 3S*, 4R*) -4-T>^^^-3- [ (t e r t- 

^h=¥>^ti)V^^=:-)V) Tay] >^^u-^^'^>i^)V-^^>m x5-;i/ xx^;v ( 
5. 4 g) :^x^y-;i/ (1 omi) 43cfctKsm x5=-;v xx5^;i'(iomi 

lex 2 ommmni^rco yFmm^^mi^r^'^^ m&rmm^m^i^^ ^mit^^ 

(4. 7 g) ^#:^Co 

[##-^9 1] (IR*, 3S% 4R*) -3- [ (t e r t-yh=^>^:^j;V^X 

;v) T^y] -4- ( t (5-^Dn-r>H-;v-2-^;i/) :^;V3i^x;i/] 
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COOEt 



BocHN 




0 



^^m9 o^-mrcih^m (4. ezs) ^m\:^^u> (somo izmmi^^ 

mUlZX^-^UU-i >}^—)\^- 2-tl)V'^>m (3. 6 3g) > l-tHD^ 
v'^^y h UTy-;H7KfPtJ (2. 4 3g) , 1- ( 3 - >^^9^;i/T 5 7 7° P 
-3-x.^)V^)V:^zy-i mMM (.3. 4 5g) ^liW^. 1 2 ^F^M 

4- mm x5=-;i/ x7.^;i/ : ^^■y->=2 : 3) -xrmmi^s mmit^^ (5. 
3 g) ^#^0 

'H-NMR (CDCI3) 6:1. 26 (3H, t, J = 7. IHz), 1. 4 
3 (9H, s), 1. 35-2. 46 (7H, m), 3. 91-4. 02 (IH, 

m), 4. 10-4. 22 (2H, m), 4. 79 (IH. br. s). 6. 7 
9 (IH, s), 7. 18-7. 40 (2H, m), 7. 59 (IH, s), 8. 
00 (IH, br. s), 9. 13 (IH, br. s). 
[#%f!l9 2] (IS, 3S, 6R) - 7 -:t=^itH>'i:7a [4. 1. 0] 

(IS, 4S, 5S) -4-3-b'-6 -?r^+i-t:>'^o [3. 2. 1] 
^^_7_:t>(J. Org. Chem. . 1996^, 61 8687 M) 
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(8 9. 3g) ^JL^/-)V (8 10ml) tcM^b. 2 ^^7j<^{t;:^ h U ^i^ 

7mm (213ml) §inx.fe^^, s?aT30tppij«#bfco mu^u^T^^v. 

mm X^;i^ JL7.^JV=17 : 3) T*iMb> iiSM'fb'&t) (4 1, 3g) 
la} p25=_5 8° (c = l. 0, i^DDJjNjVA) . 

[#%'^!j9 3] (IS, 3R, 4R) -3-T>^H-4-t FO^>^ViJ7U-^^ 

9 2 Ttf fc^b-^ii^ (4 1g) ^N. N-i^^5^;^3iN;VAT5 H (3 0 0 
ml) IC^^^b. ^ia^CXJ^'fbT^^X'^A (19. 3g) , T^^^-fb:^ h U '^A 
(2 3. 5g) ^Jli^^ijq^fe^, 7 6*0X1 3^r^jt#bfc„ HiSli^^^iiiU, 

ryu^^m^rnvfco mB.rmm^^^^^ mmit^m (51. sg) ^nr^o 

[q!]d''=+8° (c = i. 0, ^nP3jN;i/A) 

[##f!)9 4] (IS, 3R. 4R) - 3 - [ ( t e r t -:7>^>-:^j;i'/i^x;i/ 
9 3 nmcit^m (51. 2 g) ^J^ZSz^- t e r t - :7'^;i/i^:^j;i/4^ 

^ — h (6 8. 1 g) ^i^M x5=-;i/ xx-T-;!/ ( 1 0 0 om 1 ) \zmM\^^ 5 
%A"^>?'^Aj^^ (5. og) ^-hwx. murf7^m&7 ii sy cm"cm^m^ 

: X5^;i/ X7.^;i'=4 : 1^3 : 1) X^iSb, ^^rit>SrJa;lH'fbb. 

mm^t^m (4 6. 9g) ^#feo 

[q;] ^«6=+ 2 5° (c = l. 0. /7nD3l>;i/A) . 
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[###i|9 5] (IS. 3R, 4S) -4-T>>H-3- [ (t e r t-:/h:^ 

IS, 3R, 4R) -4-T>?F-3- [ (t e r t h:^e/:^j;V3j^ri;l/) T 

m^m9 4T#fe^b'&ti (5 3. 5 g) 43J;D^> UX5^;l/T5>. (1 3 0ml 
) ^:^'fl:^^l/> (5 0 0ml) - 1 0 ~- 1 5 'CiCJ'tSPTi^m^ 

(4 2mi) ^2 053'FBi55^itTii^Tbfco muizx 2 0 ^j^mmw 
mm (8 0 0ml) ^?i^TbT, M{b^^i/>TJ4mbfcc mmm^mu^m7i<- 

7co (IS. 3R. 4R)-3-[(tert-:/ 

h4^->:^;i/3}^x;i') t^7] -4- [ {}^^)V7.JVyis-jv) :t^iyl -^^a^^ 

±fBm«(7)<t:'&ti^N. N->'p^^;i/^;wAT5 F (335ml) ^cig^fb, 
Ti^'^t::^^U'^A (eo. 5 g) ^ip;^. e 7-7 s-cti 6 0#w«#bfco s 
jj&t-t^^Mb, ;5?«^ML.T2 5 omi(Z)^*i^^*b;^cc ^$^3te©^m#i 

•U;^ar;i':^^A^D-^b.^^^:7^- mm x^;i/ xx-r-;!/ : -^^it>= l : 

4) -^mmi^. mmit^^O (is, sr. 4S) --f* (is. 4g) 
M-fb^i^© (IS, 3R, 4R) (3. 3 g) &#feo (IS, 3R, 4 

5) -i^: [a] ^''=+6 2° (c = l. 0, ^UU^)VJ^) . 

(IS. 3R, 4R) [Q!]d"=-19° (c=1. 0. ^DD:d^;l/A) 

m^m9 6] (I S, 3R, 4S) -4-T^y-3- [ (t e r t->'>4^ 

9 5 Titfe'fb'&ti (4. og) sx^y-;^ (ISOml) 
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jL^)v x7.^;i/ (15 0ml) (DU^mm\zmmi^^ 5%A^i^^Amm ( 
0. 5g) ^Mx. jmmmmr (skg/cm^) Mm\zx i ? mrmwvr^o 

[##^!|9 7] (IS. 3R, 4S) -3- I it e T t --ifh^i^tDV:^:^)}/ 
) T^y] -4- { [ (5 -^DO'i' > 2 --r;V) T^y 



##^!) 9 6 T#fc:'fb'&tl (4. 2g) (50ml) Jc^^b. 

^?aJ:iT5 -^aP-r>H-;V-2-:i7;l/7}^>^ (3. 3 3 g) ^ l-tHo4^ 
^y^>V^hOTV-JVl7mam (2. 5 2g) . 1- (3 -i^ ^^)17 ^ J y''rn 

tf;]^) - 3 -x^;i';^j;i'3}^v^'i'^ F (3. 1 5 g) ^n^^ 1 2mmm 
mm^mm^M7Kmi-h^j'>A7^mu. m%u'kM7K-cm^^i'^ M7K^m'^^''^->' 

^- (it-m X7>7^;i/ : ^^it>= 1 : 1) T^^b. HM^t'&tl (4. 

3 6 g) ^#feo 

[Q!]p=-27'' (c = l. 0. ^DD5j>;i/A) . 

[##f!j9 8] (1 R*, 3S*, 4R*) -3- [ ( t e r t - ^ h^e/:*?;!/^]^:^ 
)V) -4- { [ (5-^5^;W-4. 5, 6. 7 --^ h ^ t: H V^P 




COOEt 



BocHN 



N 

H 
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COOEt 




NHBoc 



C00CH2Ph 



(±) ^2-iy^U^^^>-l-tl}l^^>m (5 0g) §N. N-i^^5=-;v 
7}.;i.AT^F (5 5 0ml) \zmMi^> >KJ'^TbUxg-;PTa> (l 7 0ml) , 

-<>>^;wy^D^H (6imi) ^mx^uxi zmmmwvrc. y^mux. mm 

7 0. 8 g) ^#7to 

'H-NMR (CDCI3) 5:1. 6 6 - 1. 7 6 ( 1 H, m) , 2. 0 0-2. 
13 (3H. m) , 2. 2 7- 2. 2 9 (2H. m) , 2. 5 8 - 2. 6 5 (1 
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H. m) , 5. 13 (2H. s) , 5. 6 6 (2H, br. s) , 7. 2 9-7 
3 8 ( 5 H, m) . 

[##^yiOO] (1R% 3S^ 6S*) -7-:^:^ittf->^n [4. 1. 0] 



COOCHgPh 



C00CH2Ph 





##^J 9 9 -rW^'fb-&^l^ (4 0g) (5 0 0ml) IC^^b. 

^Ki^Tm-^^DDii^mWm (8 6g) ^UP^2^F.m*^Ufeo 10%^«m 

^hu^7i.7K^i^^in;^2 053^f.mM^bfe!^> mM^mi^m-)- 

;i. XX^;V:-^^1^>=1 : 9) iCTtt^b. iSM^b^^ (2 3. 4g) ^ ( 
IR*, 3R% 6S*) -7-:r+ittf'>^D [4. 1. 0] -^y'^ > - ^ -i:} )V 

•jf^ym. ^y-J)\^ xx-x;v(i2. 1 g) *#:^-o 

■H-NMR (CDCI3) 6:1. 3 9 - 1. 4 9 (IH. m) , 1. 7 5-1. 
82 (IH, m) , 1. 9 0-2. 0 4 (3H. m) . 2. 80 (IH, d d. 
j = 14. 9, 4. 9Hz) , 2. 54-2. 61 ( 1 H. m) . 3. 12-3. 
14 (IH, m) . 3. 2 2 - 3. 2 4 ( 1 H. m) . 5. 12 (2H. s) . 
. 7. 3 0 - 7. 3 9 (5H, m) . 

MS (FAB) m/z : 2 3 3 (M + H) ^ 
[##fa0 1] (IRV 3S*, 4S*) -4-Ti^F-3-bFP^^>^>^0 
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COOCHgPh 




1 0 0 T#fe'ft;'&«l^ .( 5 2 . 3g) ^N. N-e^>^5^;p^;i/AT^ H ( 
lOOOml) \zmM\^^ ia>fbT>^ni^A (21. 9g) , T>?{b:^ h U <:> A 

(18. ig) ^m^7 o°cizimhx2 4mmmwvrco mm^mmr^^h. 

6 1. 8 g) S#/Co 

'H-NMR (CDCI3) a:l. 51-1. 66 (2H, m), 1. 91-1. 
98 (IH, m), 2. 0 7-2. 10 (IH, m), 2. 27-2. 32 (1 
H, m) , 2 . 5 1-2. 52 ( 1 H, m) , 2 . 81-2. 86 ( 1 H, m) , 
3. 30-3. 36 (IH, m), 3. 70-3. 75 (IH, m), 5. 13 
(2H, s) , 7. 3 0-7. 3 9 (5H, m) . 

[##r>110 2] (IR*, 3S*. 4 S*) -4- [ ( t e r t -:/h4^->;^?;i/# 

;^ 
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COOCHgPh 



NHBoc 

mmmi o i-vm^it^^ (5. 2 7 g) ^^b^t i^^i=i:7^> (2 smi) 

hu:7x^;v*x:7^> (5. 5 3g) ^^xSjK (o. ssmi) ^ 

(4. 8 2g) ^iD^. $e>lC2Btf^W^i^^%ttfc:o M^i)icETIg*b, i^'J 

) x-mmi^^ mmit^m (6. 2 2g) ^#rco 

'H-NMR (CDCI3) 6:1. 44 (9H, s), 1. 59-1. 66 (2 
H. m) 1. 8 8 - 2. 0 0 (2H. m) , 2. 2 9 -2. 3 2 ( 1 H, m) , 
2. 80-2. 85 (IH, m). 3. 02 (IH, br. s), 3. 42 (1 
H. br. s) . 3. 5 9 - 3. 6 5 ( 1 H. m) , 4. 56 ( 1 H, br. s 
) . 5. 12 (2H, q, J = 12. 5Hz) , 7. 3 0- 7. 3 8 (5H, m 

MS (FAB) m/'z : 3 5 0 (M + H) ^ 
[##^a0 3] (IR*. 3 S*. 4S*) -4- [ (t e r t-:/h=^^v';^;i/:4^ 
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COOMe 




NHBoc 

1 0 2 T#7t'ft'&tf ( 2 . 5 4g)^im XX-r;^ (1 5 m 

mi^vTco mm^^^v. ^m^m&rm^^i^^ (ir% ss*, 4s*) -4- 
;^3;v3i^>m^^i^'fetfi^i^t)<^iUT#7to ;^ (smi) ih;px> ( 

^-^>mm (10ml) ^^nPim^lzxs o^Fem^bfco ?^i^^MffTM*b, 

: 1) T-mmv. um^t^m (i. 8 2g) ^mco 

•H-NMRCCDClj) 5:1. 44 (9H, s). 1. 36-2. 32 (7 
H, m), 2. 74-2. 82 (IH, m), 3. 04 (IH, br. s). 3. 
33-3. 47 (IH, m), 3. 55-3. 65 (IH, m), 3. 68 (3 
H, s) , 4. 5 6 (IH, b r . s) . 
MS (FAB) m/z : 2 7 4 (M + H) \ 
mmmi 0 4] (IR*, 3R% 4S*) -3-T>^F-4- [ (t e r t->^ 

J;r/(1R*, 3S*, 4 S*) -3-7^^)^-4- I (t e T t-.y^h^zytl)VS 
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COOMe COOMe 




NHBoc NHBoc 

mmmi 0 3-v^i%rc<t^^ (i. sig) ^m.it^^u> (semi) \zmM 

V. - 7 8'C{CTh'JX5^;i/T5> (4. 6ml) > >7.)V^:=-)\^ (1. 

6 3ml) ^jjoA, 3 o^m'^ox:^-vm^\^. ^ iE>\z 3 0 ^mmp^i^Tco im 

s*) -4 - [ ( t e r t -:/h + ->:^j;V2j^r:;v) T^y] - S - [ 

_hlBa^C5{b^i^^N, N-i^^^)V^AJ^rS.}i (2 3ml) JC^^U, 
<b:M-U':>i^ (1. 2 9 g) &JPx.. 7 0 "CJcMbT 1 2 P#PBlM*^bfc. 

;i/:^j^Ai?7nv hi^*^:7^— (mm x5^;i/ xx-5^;v : ^^it>= 3 : i 7) 

■^fg^b, (IR*, 3 s*. 4S*) -3-T>^H-4- [ (t e r t 
:^/;i/xjfx;v) T^y] zy^u^^if>:^)V'^>m x::?;-5^;i/ (8 5mg 

) t (IR*, 3R% 4S*) -3-7>^.H-4- [ (t e r t -:f h^^i^:^ 

x;i/) T^y] >'^P^^it>;^;i/4^>m y^'^JV xx-7^;i/ (5 9 0mg) & 

(1 R% 3 R*. 4 S*) :'H-NMR (CDCI3) 5:1. 45 (9H, 
s) , 1. 3 5 - 2. 3 5 (7H. m) , 2. 4 5 - 2. 5 5 (IH, m) , 3. 
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73 (3H. s) , 3. 6 7-3. 8 4 (2H, m) . 4. 70 (IH, br. 
s) . 

MS (FAB) m/z : 2 9 9 (M + H) \ 
(IR*, 3S*, 4S*) -#::'H-NMR (CDCI3) 6:1. 45 (9H, 
s). 1. 56-2. 25 (7H, m), 2. 68-2. 80 (IH, m). 3. 
70 (3H, s) , 3. 4 8- 3. 6 8 (2H, m) , 4. 56 ( 1 H, br. 
s) . 

MS (FAB) m/z : 2 9 9 (M + H) \ 

10 5] (1 R*, 3 R*. 4 8*) - 3 -T5y-4- [ ( t e r t 



1 0 4 (IR*, 3R*. 4 8*) W^-^m (2 3 0mg) ^1^^ X 

x.T.y^ji' (8ml) izmMi^^ mBMo 1 0 x/^'^z^^ Amm^M^> 7mnm 

Omg) ^#7tc 

[###1110 6] (IR*. 3R*. 4 8*) -4- [ (t e r t 
n;i/) T^y] -3- { [ (5-^5^;l/-4, 5, 6, 7 -7" t FD5^T^/ 

p [5, 4-c] fc°U':/>- 2 --f ;i^) :^;i//j^-;i/] y^y} D--x:^ij->:^r 



COOMe 




NHBoc 
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COOMe 



— N 




N 
H 



NHBoc 



'H-NMR (CDCI3) <5 :1. 46 (9H, s), 1. 53-1. 95 (5 
H, m). 2. 17-2. 24(1H, m), 2. 50 (3H, s). 2. 50 
-2. 53 (IH, m) . 2. 8 0- 2. 9 6 C4H, m) . 3. 67 (3H, 
s), 3. 69-3. 74 (IH, m), 4. 10 (2H. br. s), 4. 8 
8 ( 1 H, b r . s ) . 
MS (FAB) m/z : 4 5 3 (M + H) \ 
[#%ff!]10 7] (1 R*. 3R% 4 S*) -4- [ ( t e r t ->'>^->:^?;i/j}^ 

Tsy] -3 - { [ (5 -^^7 pn-f > H— 2 — (jv) r 



##•^[19 1 ijwiti©>^?*T, ##f^!li 0 5T#fe{b'&t)}0^'=>M{t:'&t)^f#fec 

■H-NMRCCDCls) 5:1. 33 (9H. s), 1. 42-2. 47 (6 



COOMe 



CI 




NHBoc 
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H, m). 2. .78-2. 88 (IH, m). 3. 70 (3H, s), 3. 86 
-4. 15 (2H, m), 4. 65-4. 75 (IH, m), 6. 86 (IH. 
br. s), 7. 18-7. 38 (2H. m). 7. 57-7. 61 (IH, m 
). 8. 32 (IH. br. s).MS (ESI)m/z:450 (M + H) \ 
[^^-^JIOS] (IS, 3R, 6R) -7-:t^ittf>'^ni [4. 1. 0 ] -\ 

1) mmm9 9tmm(D:^^x\ (ir) -s-i^^u^^'^>-i-:^)V'^^> 

m U. Am. Chem. Soc, 1 9 7 8 1 0 0 #, 5 1 9 9K) ^^S,. 

MS (FAB) m/z : 2 3 3 (M + H) \ 
mmmi 0 91 (1R, 3S. 4S) -4- [ (t e r t h^z^:^ )Vt^:=' 

;v) T^y] -3 -t Fn^-->>^^n^^it>:*f;i/4^>® ^>z^}V ■s.7.'t)V 

1) ##'f^!li 0 1 .h|wi=i«©;^tS-e> 0 s-rmfe'fb^W^^. (iR. 3 
S, 4 s) -4-T>^H- 3 - 1 Fn^->$/^n^^i:5->:^;i/3i^>M ^^S^^V 

2) ##^!]1 0 2i:IWl#©:5^?iT> ±fB®^^«f^75^e>ilMib'&tl^#fco 
MS (FAB) m/z : 3 5 0 (M + H) ^ 

10] (IR, 3R. 4S) -3-T^^F-4- [ (t e r t-^h 



COOCHgPh 




NHBoc 
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fee 

'H-NMR (CDCI3) 6:1. 45 (9H, s). 1. 52-1. 66 (2 
H, m). 1. 83-2. 01 (3H, m), 2. 20-2. 28 (IH, m). 

2. 51-2. 54 (IH, m) . 3. 77 (2H, br. s) . 4. 70 (1 
H, br. s) . 5. 15 (2H, ABq, J = 12. 2Hz) . 7. 33-7. 

3 8 (5H. m) . 

MS (FAB) m/z : 3 7 5 (M + H) ^ 
mmmi in (1R. 3R. 4S) -3-TS^F-4- C Ct e r t-:/h 



110 -r#fe'fb-&4^ (3. 5g) S^T-h^tHa7^> (130ml) > 
7K (16ml) 5'K?^T7Km{bU^^7i^ (291mg) ^JP^. 105^ 

(IR. 3R, 4S) -3-T>^h*-4- [ (t e r t-:/h:^->:^»;i/3]^:n;w) 

T^y] >-^p^^^i^>:*';w3i^>^ C3. 3 4g) ^m.n^^^'Jik'^ thxnfco 

Z.n^>^^ y-JV (1 8ml) . h;^X> (6 4ml) ^X7^T2^;W 
l^,j^^;i,,^,j;i,c;?yy^^>y\4^-y->^|j^ (6. 1 m 1 ) ^JO;!, lOra^Pel^ 

A^D's' hi/^^^- (wm x5=-;i/ xx^;v : ■^^+)->= 1 : 4) -a^mmv. 



COOMe 




3 



NHBoc 
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mmit^^ (3. 3 5g) ^m^o 

'H-NMR (CDCI3) 6:1. 45 (9H. s), 1. 57-1. 63 (2 
H, m), 1. 82-1. 85 (IH, m), 1. 95-1. 99 (2H. m). 
2. 20-2. 28 (IH. m), 2. 48-2. 51 (IH, m), 3. 73 
(3H. s) , 3. 78 (2H. br. s) , 4. 7 0 -4. 7 2 . (1 H, m) . 
MS (FAB) m/z : 2 9 9 (M + H) *. 

112] (1R, SR, 4S)-4-[(tert --^h^zytiJV-^::! 
M Tsy] -3- { [ (5-p^^;i/-4, 5, 6. 7 --x h^t Fn^^TV^n 

[5, 4-c] tru>^>-2--r;v) :fyjv^:=-jv'] r^/} iy^u^^-^>:h)v 



COOMe 




1 ) 10 5 hmM(D:^'iii'C. 111 Ttti^C'fb-^^^jJ)^ ( 1 R. 3 

R, 4S) - 3-T^/-4- [ (tert -^h^i^tlJV^::^^ T5.y] 

MS (FAB) m/z : 4 5 3 (M + H) \ 
[##^!|113] (IR*. 2S*. 5 s*) - 5 -T^y:^3;i/3)^-;i'- 2- { [ ( 

s.>m tert - y'^JV . xxt-;I/ 
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n " 

9 1 Tttfefb'&^l (5 9 0mg) ^X:577— ;i/ (3ml) ^^ZS'rh'p 

tHn:7^> (6ml) (DM^mmzmmi^^ imMyKmih-^v^j^yj^^^mm ( 

2. 5ml) ^mmzXlJUPi. 1 2BtFBlii#bfco mUti^^V. ( 1 R*, 3 
S*. 4R*) -3- [ (t e r t h^i^tl T^^] -4- { [ ( 

>m h V ^ Am.^mrz.o iin^N. N->^><5^;i/3j>;i-AT5 h (4m d \z 

mmiy. ^WzTi^- t e r t - :7*5^;V>^:^j;i/3}^:^ — h (6 5 4mg) . ^MtK 
^y>t-'i7A (ig) ^jpA, iSBtr^m^bfco ^^^^MEET^^b, tK^ 

^y-^- (:^YbP^5^l/> : ;^^y->'l/=4 7:3) T^S^U, ^^^-fb-^-tl (8 2 
mg) ^#:^o 

MS (ESI) my z : 4 3 5 (M + H) ^ 

14] (IR, 6 8) -6 - { [ (^>z^JV:t^iy) :^JV-^:^JV1 T 
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PhCHgOOC 



H 




HN 



C00CH2Ph 



4->'^□-^^^z:>- 1, 2->^T^> m.mm.(4. 0g)^7j<(20ml 

) hr-^h^-hV)]^ (20ml) (D'M^mmizmm^^ ^DD#m^>5^;v (?. 

6 6ml) > ^M;^/U'^A (14. 9g) ^JP;^, S^U-T? 3 SPbIM^U^^Co 

x'hi^*^^'^- (:^'fb;<5^i/» -^mmv. ^mit-^m cs. 2 2g) &#fcc 

'H-NMR (CDCI3) <5:2. 03 (2H, m), 2. 53 (2H, d, J 
= 17. IHz) , 3. 7 7 (2H. m) , 5. 0 3 (2H, q, J = l 2. 3 
Hz) , 5. 09 (2H. q, J = 12. 3Hz) , 5. 59 (2H, s) . 7. 
3 2 (1 OH, m) . 

MS (ESI) m/z : 3 8 1 (M + H) \ 
mmmi 15] (1R*, 2s*) -2- { [ i^>z^Jl:t^:y) tiJV^:::.^ 



OH 




HN 



C00CH2Ph 
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mmwni ^n^mcit^m (log) ^m7i^'rh^t.)^uy^> (7 0mi) 

\zmm^^ 3j^^>i^^5^;i/x;i':7^ Flt# (7. -41111) ^ot:Tjjp;^. m^\z 

l^S7Km'fb:^^U'^A7K^^?^ (8 0ml) > 3 0 %jgmfb7K*7j< (80ml) 
f§fP:fe4^7KT^^v^> M7K®itm^hU':>AT$i;;^b/co MJET^^^^*b> 

2:1) -vmmv. mm<[:^m o. 2g) ^#^0 

'H-NMR (CDC 1 3) 6:1. 9 8 ( 1 H, m) , 2. 0 8 ( 1 H, m) , 
2. 3 0 (IH. m) , 3. 4 3 (2H. m) , 3. 7 3 (1 H, m) , 5. 0 
6 (6H, m) , 7. 3 2 (1 OH, s) . 
MS (ESI) m/z : 3 9 9 (M + H) \ 

16] (IR*, 28*) -2- { [ (^>z^JV^=¥z^) :^;;i/3j^x;i/3 



- 6 0t:T?^^M#T^ -t^-^VJV^U^J V (9. 9ml) ^m-fb/^^l/^ ( 
9 0ml) lc^^bfe}^t«l^S>';^5^^1-7>;i'AN4^>'H (8. 2ml) ^Jn^> ^ 
tC##'^J 115 (9. 2g) (Dxb^tiFP:7^>(90ml) ^ 

^^-St:iin^feo l^P^m^ -40'C*T#?^b, hUx^jl-T^^ (2 6m 

1) ;g:-jg}-j]n^fcc ^(D^^^5a^-r#?ab^ 30#rBl«W^brco Rj^;:?^^7Kt;i 




HN 



COOCH^Ph 
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(8. 0 g) $#feo 

'H-NMR CCDCla) 6:2. 27-2. 43 (4H, m), 2. 78 (1 
H, dd, J = 14. 4, 3. 9Hz) , 3. 86 (2H, m) . 5. 08 (4 
H, m) , 5. 2 2 (2H. ra) , 7. 3 2 (lOH, m) . 
MS (ESI) m/z : 3 9 7 (M + H) ^ 

immmi 17] (ir*. 2s*) -2- { c (^>z^)i^^iy) 



m^m 1 1 6 ■rl#;fe'fh;'g-#3 (3. 8 9 g) ( i 5m i ) 

t:HD7^> (15ml) (D^-a-^^^^ll^^b. 2, 2 - v':7°D A"^ ( 

10. 7ml) , p- h;i/X>x;i/3i^>m (18 7mg) ^-mX. MUX' 3mm 

X^;i/ X7>5^;l/ : ^^tl->= 1 : 2) -rli^b, ^HM-fb-^tl (3. 5 4g) 




MeO 



OMe 



HN 



C00CH2Ph 
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'H-NMR (CDCI3) <5 : 1. 30-1. 41 (4H, m) , 1 . 9 3 ( 1 
H, m) , 2. 3 8 (IH, m) , 3. 19 (6H, s) . 3.-4 6 ( 1 H. m 
), 3. 59 (IH, m). 5. 03 (2H, q. J = 12. 5Hz), 5. 0 
9 (2H, q, J = 12. 5Hz) . 7. 32 (lOH, s) . 

im^Ml 1 8] N- [ (IR*. 2S*) -2~T^y-4, 4-r:^^h^i^iy 

^u^^i^j],] -5-^DD-i'>H-;i/-2-:^;V3j^^it$ H:fed;yCN- [ (1 
R*, 2S*) -2-T5/-5. 5->^?^h^zyzy^U^=^iyJl} 



1 1 7 (1. 4 5g) y~;u (1 2ml) ^zmmi^. 

1 0 %A°-^e^>i7AMm (2 9 omg) ^m^. 7Hmmmm~fmu-c 2 ommmw 

bT^o $e>i3 1 OXA^z^ryA^^ (2 9 Omg) J^ZS ^ ^ y - (1 0ml 
N->?;^5^;i/xjN;i/AT5 H (10ml) izmMV. 5 - iJ7 d D-f > 2 - 

:^)i^^>m (3 2 Omg) . 1- (3 -e^7<^;i/T^y :7°Dtf;i^) -s-ji^jv 

^ \^ mM^(3 7 7mg). 1 -b HD4->'^>\/h U TV/— ;H 
7KfO#l (3 0 1mg) . N-^5^;i/i;i/xt^'J> (3 6 0ml) &Jn;l, ^iSTl 




0 



0 
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^^uy : ^a^y-;i/=9 3 : 7) x^^mmmv. n- [ (i r*. 2 s*) -2 

a H (mrcUN- C (IR*, 2 S*) - 2 -T^ 7 - 5 , 
^yzy^a^^zyJVl -5-^Dn-r>H-;W-2 -::^7;V3]^4^1J-5 H) (98m 
g) *5i;tXN- [ (IR*. 2S*) -2-T$y-5, 5 --y^ h^^^i^ 

-5-i7aU'i>]^-)l-2-tiJl'-^^1^^}^ (^TMN- [ (IR*, 
2S*) - 2 -7 ^ y - 4, 4-z^y h^yzy^U^^yjVl - 5 - ^UU^ > 

2-:^7;i/3j^^it$ H) ( i o smg) ^#;^cc 

N- [ (IR*, 2S») - 2-rS. / - 4, 4-i^y^h^yy^U^^iyJVl 

- 5 -i7na-r >F— 2-:tf;i'ji^=^i±$ H : 

'H-NMR (CDCI3) 6:1. 45-1. 50 (2H, m), 2. 06-2. 
10 (2H, m) , 2. 34 (IH, d, J = 13. IHz) , 2. 78 ( 1 H, 
dt, J=2. 9, 13. IHz), 3. 18 (3H, s), 3. 23 (3H, 
s) , 3. 7 5- 3. 7 7 (IH. m) , 6. 24 ( 1 H, d, J = 8. 3Hz 
) . 6. 79 (IH. s) , 7. 23 ( 1 H, dd. J = 8. 8, 2. OHz) , 
7. 35 (IH, d, J = 8. 8Hz), 7. 60 (IH, d, J = 8. 8Hz 
) . 9. 5 3 (IH, b r. s) . 
MS (ESI) m/z : 3"5 2 (M+H) \ 

N- [ (IR*, 2 8*) -2-T^y-5, 5 -i:^ ^ h^^^i^ U^^yjV] - 
5-i7nD-r>H'-;i/-2-;^7;i'3j^^+h5 H : 

'H-NMR (CDCI3) (5:1. 83-1. 87 (IH, m), 1. 97-2. 
01 (IH, m),.2. 39 (IH, br, J = 13. 2Hz), 2. 86-2. 
90 (IH, m), 3. 22-3. 28 (10 H, m), 4. 00-4. 02 ( 
IH. m) , 6. 77 (IH, s) , 7. 23 ( 1 H, d, J = 8. 5Hz) , 
7. 37 (IH, d. J = 8. 5Hz) , 7. 61 ( 1 H. s) , 9. 49 (1 
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H, b r. s) . 

MS (ESI) m/z : 3 5 2 (M+H) \ 

[##'f^!lll9] (7R*, 8S*) -7- { [ {^y-J)V^^ly) ti)Vir-z:.M 
7^J) -1, 4- v:t^itXh°D [4. 5] 'f^-^-^)Vt})Vn^>m ^ 



0mwn I e-vntcih^m (4. og) ^^7j<7^h^fc hd:7^> (somi 

) \zmM\^^ jL^U>-^f^JU—}V (5. 6ml) . p- h;i/X>7>;i/5f:>M (1 

9 2mg) ^i3u^. m^^-vi 7nmm.wvr^o Kmm^mmmmyKmi-h^j^j:^ 

^"yA^u-^h^^^y^— (mm. x^;i/ x.:7.'7-jv ^=^^>=i : i) xm 
mv. mm<t^m (4. 2 3g) ^%r^o 

'H-NMR (CDCI3) 5:1. 65-1. 71 (4H, m), 2. 00 (1 
H, m) , 2 . 11 ( 1 H, m) , 3 . 4 9 (1 H, m) . 3 . 7 3 ( 1 H, m 
) , 3. 93 (4H, s) . 5. 03 (2H. q, J = 12. 2Hz) , 5. 0 
8 (2H, q. J = 12. 2Hz) . 7. 32 (lOH, s) . 

MS (ESI) m/z : 4 4 1 (M + H) ^ 

[#%^^!ii2o] N- [ (7R*, 8s*) -7-r^y-i, 4->^:t^-y-xtr 

D [4. 5] 'f^-S-'iJVl -5-^UU^>\^-)l-2-tl)V-^^-^^}^^ 
^ISN- [ (7R*, 8S*) -8-T^y-l. 4 -v:t^1f;^b°D [4. 5] 




H 



HN 



C00CH2Ph 
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f, H 

mmmi 1 8 t|WI#©:;^?4l^J;D, 1 9 Tttfe'fb'&t!;^^ N- C ( 

7R*, 8S*) - 7 -y^y - 1, 4 ->^:t^1tXlf O [4. 5] "fi^-S-^ 

;p] -5-i^DD-i'>H-;i/-2-:i?;i/4^^it^ F (^fc^^N- [ (7R% a 

S*) -8-TSy-l, 4 -':/:^4^itXt!D [4. 5] 5="^ - 7 --f -5 
-^DP-f >F-;i/-2-;^/>4^^it^ F) 43j;t/N- [ (7R*, 8 SO -8 
-T^y-l, 4-5^::^-^+l-Xlf n [4. 5] 'j'if-l — nV\ -5--^DD-1' 
>F-;l/- 2 F (^:^c«N- [ (7R*. 8S*) -1-y^j- 
1, 4 -v^rt^-y-XtfD [4. 5] -7^^- 8 --Y;!/] - 5 - ^7 d U-f > f-;i/- 
2-:^;i^3j^^it^ F) ^#;^co 

N- [ (7R*, 8S*) - 8-T5y-l, 4 -v'r^^itXHP [4. hl^^ 
-7-'i)l^l -5-^DD-r>F-;W-2-:^/;V3j^^itS F (^fci^N- [ (7 
R*, 8S*) -7-T^y-l, 4-z^:t^-^X}^U [4. 5] x^-S-'f;!/ 
] -5-^Dn-r>F-;i/-2-:^7;i-3]^^^ii-5 F) : 

'H-NMR (CDCI3) (5:1. 6 8-1. 81 (4H, m), 2. 11 (2 
H, m) , 2. 87 (IH, t d, J = 3. 9, 11. 2Hz) , 3. 77 (1 
H, m) , 3. 97 (4H, s) . 6. 27 ( 1 H, d, J = 7. 6Hz) . 6. 
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8 0 (IH. s), 7. 24 (IH, d, J=9. OHz), 7. 35 (IH, 
d, J = 9. OHz) , 7. 61 (IH. s) , 9. 47 (br. s, 1 H) . 

MS (ESI) m/z : 3 5 0 (M + H) \ 

N- [ (7R*, 8S*) - 8-7^/ - 1, 4-v:t^it7sHD [4. 5] 

-7--r;V] -5-^Dn-r>H-;i/-2-;^j;i'j}^^i^-5 F (^fe^^N- [ (7 

R*, 8S*) -7 -1, 4->?:t4^-tf-Xb°D [4. 5] x^-8--f;i- 

1 - S-^pp-f >F-;V-2-;^j;i/3j^4^1t5 H) : 

'H-NMR (CDC 1 3) 6:1. 6 5 (2H, m) , 1. 8 8 ( 1 H, m) , 

1. 96 (IH, m). 2. 31 (IH, dd, J = 12. 9, 3. 2Hz), 

2. 96 (IH, m), 3. 98 (IH, m), 4. 02 (4H, s), 4. 1 

2 (IH, m), 6. 77 (IH, s), 7. 06 (IH. br. s), 7. 2 

3 (IH, dd, J = 8. 8, 2. OHz). 7. 37 ( 1 H, d. J = 8. 8. 
Hz) , 7. 62 (IH, d. J = 2. OHz) . 9. 49 ( 1 H, br. s) . 
MS (ESI) m/z : 3 5 0 (M + H) ^ 

mmmi2il (1R, 6 s) - [ (t e r t -:/h^->;t?;i//i?:r;W t 
^y] -3-5/i7D-^:^-k>- i--i';v:^;WN'^>m tert-:/5^;i/ xt. 



e/X-4-i/^0^^'fe>- 1, 2-e^T^> (4. 0 g) ^7|C (4 

0ml) *3j;lXT-fehnhU;W (4 0ml) i^- t e r t -7>^~> 

;5J;l/3}^:^— h ( 1 1 . 8 g) s hUX^^;!/^^^ (1 2m 1 ) ^jJP;^^ SMT4. 




NHBoc 
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^:5^^y=l : 4) TitMb, mm^t^m (6. 1 2 g) &t#fec 
'H-NMR (CDCI3) (5:1. 44 (18 H, s), 1. 98 (2H, dd, 
J = 9. 3, 15. 9Hz) , 2. 48 ( 2 H, br. d, J = 15. 9Hz), 
3. 66 (2H, br. s), 4. 88 (2H, br. s), 5. 5 8. (2 H, 
d, J = 2. 7Hz) . 

[##^!|12 2] (IR*, 2 S*) - 2 - [ ( t e r t ->^h^>^;^7;i/3j^n;w) 



##f^!l 12 1 -vntcit^^^ ( 6 . 1 g) SriE7K"7^ h^tiFn:7^> (40ml 

) >x^^T^;:4^^>->^^5^^^:^^^:7^ (2. 22ml) ^jd^, 

1 ^^7K^{b^ h U A7j<^?^> 3 0 %»<li7K*7K (50ml) ^tiU^. ^(D 
1 :.2^2 : 1) Trtt^b/^M'fb'&t/ (6. 1 g) 

'H-NMR (CDCI3) (5:1. 42 (9H, s) . 1. 43 (9H, s) . 
1. 83-1. 67 (5H, m), 2. 15 (IH. m), 2. 22 (IH, s 



OH 




NHBoc 
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). 3. 34 (IH. m), 3. 78 (IH, m), 4. 15 (IH, s), 4.' 
98 (IH. q, J = 9. OHz), 5. 02 (IH, q, J = 9. OHz). 

MS (ES I) m/z : 3 3 1 (M + H) ^ 
mmmi2 3'\ (IR*, 2 S*) - 2- [ (t e T t -y^h^i^tl)V-^:=-)V) 



0 




NHBoc 

r;^4i-fhij;l^/7DU H (8. 2ml) ti^ ^"^JVXJVvi^^z^ ¥ (6. 8ml) ^ 
:^{b^9^1/> (10 0ml) IzmmV^ -6 0X:\z7^mV. 1 2 2 

'fb'&i^ (5i#^'l4'f2^©?E'&i^) ( 6 . 3 2 g ) h ^ fc F D :7 ^ >mu ( 8 0 

ml) mm^-m\zm^imrmw\^rco -4 0'c^^#?ub, hux5^;i/Ts 

> (2 1ml) ^in^. S?^^T#?^b. 3B#Ppm7J<^ca€^3A^7^£, 

;i/ xxt";^ : ^^iJ->= 1 : 1) -vmmv. M<b-&ti (3. 8g) ^#feo 

'H-NMR (CDCI3) 6:1. 43 ( 9 H, s) , 1. 44 ( 9 H, s) , 
2. 24-2. 36 (3H, m), 2. 39-2. 44 (2H, m), 2. 75 

(IH, dd, J = 14. 6, 2. 9Hz) , 3. 66-3. 81 (2H, m) , 
4. 9 5-4. 90 (IH, m). 4. 97-5. 03 (IH, m). 
MS (ESI) m/z : 3 2 9 (M + H) \ 

[##{3^!ll2 4] (IR*, 2 S*) - 2 - [ ( t e r t -7> + v;^;1^jHx;^) 
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1 2 3 ■ritfe'fb'g-ti (1. 5g) ^^^y-jv (3 0ml) izmmiy^ 

0-;>^5^;i/t h*o:^v';l/T^> mmm. (5 7 2me) . tfU5>> (7 3 7ml 

M X5=-;i/ XX^Jl/ : ^4^it>'= 1 : 4) TiSMb. mmih^m (1. 5 2g 

'H-NMR (CDCI3) <5:1. 44 (18 H, s). 1. 64 (IH, m), 
2 . 16 ( 2 H, m) , 2 . 4 4 ( 1 H, m) , 3 . 4 5 - 3. 6 3 ( 3 H, m 
), 3. 82 (3H, s), 4. 93 (IH, m). 
MS (ESI) m/z : 3 5 8 (M + H) +. 

[#^^•112 5] (IR*, 2 S*) - 2 - [ ( t e r t -y h4^>':^j;i/#x;i/) 
T^/] -5 - { [ t e r t - (S^:7xx;i/) 5>U;i/] :t=¥zy} ->^u^ 



NOMe 




NHBoc 
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OTBDPS 



OH 




NHBoc 




NHBoc 



NHBoc 



NHBoc 



m^m 5 8 tmm(D-:^mz^ o , ##^y 122 -x^nr^^t^m w^mi-t^o^m 
^m) ^^^mm^h^m^mc. (ir*, 2s*) - 2- e (t e r t-:/ 

e r t-^'^JV XX7=-;i' (5i#:M'I4#B) ^lE|xRU:feo 

'H-NMRCCDCla) 5:1. 03 (9H, s), 1. 39 (9H. s), 
1. 40 (9H, s), 1. 72 (IH. m), 1. 86 (IH, m), 2. 1 
3 ( 1 H, m) . 3 . 2 4 ( 2 H, m) . 3 . 6 5 (1 H, m) . 4 . 8 3 (1 

H, m) , 7. 3 7 (1 OH, m) . 
[#^^!|12 6] (1R% 2 S*) -2- { [ (^>i>JV:t^i^) :fy)V:^::i)V] 



iE7j<*^fb'kU':i7A (6. 4g) ^T-b^tHD>'^> (5 0ml) IzMmV. 
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m^i^x.^)Vj:.-^)vmm. 22. 5 mi) ^un^. -7 s^ts o^^rajt^u 

fco ##^J 1 1 6 (3. Og) O^^h^t: FD:7^>j^?g (5 0m 

1) ^-7 8°cx-my\^so^mmwvr^o Kmt^^ 3 xmrnTi^m-m doom 

1) \Z&€j2^^. zyX-^JlJi-^JV (5 0ml) ^jJU^. ^lST105>WM#b 

^;i/A=0 : 1 0 0-1 : 1 9) ^c:T2Sf|^b, ^M'fb'&il^ (iL#^tt#A) 
(7 8 0mg) iilgM^ti'&t) W^mmtB) (1. Ig) ^#;^cc 

'H-NMR (CDCI3) 5:1. 26 (3H, s) , 1. 2 7 - 2. 0 8 (6 
H, m), 3. 48 (IH, br. s), 3. 59 (IH, br. s), 5. 0 
2-5. 09 (5H, m), 5. 33 (IH, br. s), 7. 30-7. 32 
( 1 0 H, s ) 
MS (FAB) m/'z : 4 1 3 (M + H) \ 

'H-NMR (CDCI3) 6:1. 25 (3H, s). 1. 29-2. 07 (6 
H, m). 3. 39 (IH, br. s). 3. 82 (IH. br. s), 5. 0 
2-5. 23 (6H, m), 7. 30 (10 H. s) 
MS (FAB) m/z : 4 1 3 (M + H) \ 
[##i^lll2 7] (3R*, 4S*) -3, 4-z^75.y - 1 -y^^JUiy^n^^ 
(3i#:M'l4#A) 
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NH2 

mmm 12 6 w^mititA) (780mg) -jimm 

(1 0 Oml) 0%/^yi>^Amm (3 5 Omg) ^mmh. 7j<^^?j?tT5 

oomi) \zmm\^> MTi^mmi-h^j^Ax^^mi^rcm. mm^^^i^. mm^t 

(5t#:m'l4#:A) (19 Omg) m%fc. 
'H-NMR (CDCI3) d:l. 22 (3H, s), 1. 25-2. 48 (1 
IH, m) , 2. 6 2 (IH, br. s) , 2. 7 8 (IH, br. s) . 

128] N- [(IR*, 2S*) - 2- T^y-4-t Hd:^->- 4 - 

'I4#:A) <i:N- [ (IR*, 2 S*) - 2 / - 5 - t H D^v- 5 




wo 2004/058715 



PCT/JP2003/016783 



■H-NMRCCDCla) 5:1. 32 (3H, s), 1. 34-2. 29 (6 
H, m). 4. 42-4. 70 (4H, br), 7. 13 (2H, s), 7. 5 
0 (2H, s) . 8. 00 (IH, s) . 11. 0 (IH. br) . 

[##{^•112 9] (IR*. 2R*, 5 S*) - 2 - { [ (5 -i^DD-r > 

-2--r;i/) T^y} -5- (h Hp^5/;^-5^;1/) v^o^^v;!/ 

:^;wt^>m t e r t -:f^)V xxt^;^ 



1) #^^J8 9-e#/^ (IR*, 3S*. 4S*) #:y&^e>##^!l9 0~9 1 }3fBm 

®^^i^lRlti^3bT (iR*, as*, 4 s*) - 3- [ ( t e r t -:/h^^>^:;^7;p 
T^y] -4- { [ ( 5 -i>DD'i'>H— 2 — r;i/) 

'H-NMR (CDClg) 6:1. 22-1. 72 (6H, m), 2. 15-2. 
28 (2H, m), 2. 41-2. 49 (IH, m). 2. 85 (IH, brs 
), 3. 62-3. 75 (IH, m), 3. 78-3. 92 (IH, m), 4. 
12-4. 28 (2H, m), 4. 56-4. 63 (IH, m), 6. 88 (1 
H, br s) , 7. 20 ( 1 H, dd, J = 8. 8 and 2. OHz) . 7. 
33 (IH, d, J = 8. 8Hz), 7. 52-7. 57 (IH, m). 7. 5 
9 (IH, d, J = 2. OHz) , 9. 24 ( 1 H, s) . 
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OH 



wo 2004/058715 



PCT/JP2003/016783 



MS (ESI) m/z : 4 64 (M + H) \ 

2) Jht3(Z)^^#I (7 3 5mg) ^mt:^^U> (10ml) -78 

°C\ZX7Kmi\:i^'<vy^^)V7)V^:::-^Aim^^^'^ymm (5 mi) ^iJUX. 

3 mmM.m^. 0 *ct 3 0 ^^ram#bfco - ? 8x:izxmmmt7 >'e:=.ry 

)V=1 9 : 1) ■m^L, WMitM^ (4 8 0mg) ^^z. 
'H-NMR (CDCI3) 6:1. 20-2. 30 (7H, m). 3. 60-3. 
86 (4H. m) . 4. 64 (lH. br. s) , 6. 87 ( 1 H, s) , 7. 
20-7. 48 (3H, m), 9. 15 (IH. br. s). 
MS (ESI) m^z : 4 2 2 (M + H) \ 
im^MlSOl (IR*, 3R*, 6S*) -3 - (^h^y^^^JV) rt^itlfS^ 
[4. 1. 0] ^y°^> 




1) (IR*, 4R*, 5R*) -4-3-F- 6 -^^ittf v'l^a [3. 2. 1] 
:t^^>- 7 -:t> (2. 8g) ^5^h^tHl=i:7^> (27 ml) :i3J;t)^7K ( 

3ml) (Du-Bmrnzmmv. m^m (o. imi)^jp;i, immi\immm,h 

fco ^^^MBET^*b. (IR*, 3R*, 4R*) - 3 - b F a^^S/- 4 - 3- 
Hi/:^7 p^:^+h>:^;i/4^>^ (3. 2 3g) ^^feia#:i:bTf#feo 
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2) ±n&(DRm-vn^nrc^i^m (S. 2 2g) S^T^h^tFa^^V (SOm 

1) \zmMiy^ jK^T5i^9>->^p^5^;i/7.;i/:7^ (2^;i/xh'7b fd:7 

4 7ml) ^JP^, ^r^JCTl 2B#rBm#bfeo MET^i^^^^b. 

B^&'i'yyDAv-;!^ (lomi) ^u\zxim.M7Kmiti-hvo 
atk^hs (12ml) ^in;!, i2mmmwvr^o mm^s^cDimmzmmi^ 

X5=-;V x;^^;i/ : ^^+l->= 1 : 2) -rMb. (IR*. 3R*, 6 S* 
) - 7 -:t^itlfi>i7D [4. 1. 0] — ()V^i^y—)l(.l. 2 5 

g) ^Mfetft^»<^=bT#^c:c, 

3) ±fB2) ©Sili^TltenT^^^il^ (4. 63g) ^^h^kHo:7^> (5 
0ml) tc^^b, - 7 8'CfcT:^JU'j7AtfX ( h U U ;)/) F (0. 
5^-^h;l/X>-^tC 8 0ml) ^in^. IWl^UtCT i 0 5j-rB^M#bt^, 3'>{b^ 

(2. 9 3ml) ^m^fc. 0=C^T#^a^^lB#M#b^ l§?a:^{bT>^ 

x':>i^7K^?^^Jio;l> i^x^;i/x— 7^;i/T^IRbfcc WIHB^^Jj^^L', tafn:ftit 

XX5=-;U : ^4=-1t>= 1 : 4) T*fMb, (3. 7 g) ^#feo 

■H-NMRCCDCls) 6:0. 89-1. 63 (5H, m), 1. 80-2. 
05 (2H. m) , 1. 8 9-3. 0 6 (4H. m) , 3. 16 (3H. s) . 
• [##-^11 13 1] (IR*. 2R*, 4S*) -2-T>?h*-4- i^h^zy^^'^JV 
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OMe 




Y 



OH 



'H-NMR (CDCI3) 5:1. 45-1. 70 (5H, m), 1. 77-1. 
95 (2H, m), 1. 98-2. 08 (IH, m), 3. 30 (2H, d, J 
= 6. 8Hz) , 3. 35 (3H, s) , 3. 4 5 -3. 6 5 (2H, m) . 
[##{^!jl3 2] (1R% 2R*. 5S*) - 2 -b Fd4^~>- 5 - h^v-^^ 



##1^1 8 8 hmm<D:^^-r\ ##^y i 3 i xnr^ih^m-^^^mm^t'^m^nrco 

'H-NMR (CDCI3) 6:1. 35-2. 01 (16 H, m), 3. 05 ( 
IH, br. s) . 3. 32 (2H. d. J = 7. IHz) , 3. 34 (3H, 
s) , 3. 4 4-3. 6 2 (2H, m) . 4. 59 ( 1 H. br. s) . 
[##^!!13 3] (IR*. 2S*, 5S*) -2-T>^H-5- (^h^i^^^)V 




OMe 



OH 
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OMe 



BocHN 



'H-NMR (CDCI3) 6:1. 31-1. 93 (16 H, m), 3. 27 ( 
2H, d. J = 6. 4Hz), 3. 32 (3H, s), 3. 57-3. 70 (1 
H, m), 3. 67 (IH, br. s). 3. 95 (IH, br. s). 

[##^ji3 4] (iR*. 2S*, 5 SO - - 5 - h^v^^^;!' 



[##M13 5] (IR*, 2S*, 5 S*) - 2 - { [ (5 Dn-<> 
A*5>^ t e r t XXy^;i/ 
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BocHN 




m^m 9 1 t^mts^zfj^-r^. i s 4 x-m^it^m^^ts 5 - ^ □ n-r > 

'H-NMR (CDCI3) 6:1. 12-2. 31 (16 H, m). 3. 14- 

3. 30 (2H, m), 3. 34 (3H. s), 3. 92 (IH, br. s), 

4. 13 (IH, br. s) , 4. 88 (1 H, br. s), 6. 82 ( 1 H, 
s) , 7. 21 (IH, br. d, J = 8. 8Hz) , 7. 33 ( 1 H, d. J 
= 8. 8Hz), 7. 60 (IH, s), 8. 09 ( 1 H, br. s), 9. 4 
2 (IH, b r. s) . 

MS (ESI) m/z : 4 3 6 (M + H) \ 
[###!J13 6] (IR*, 2S*, 5 S*) -2- { [ (5-iJ7DD-r >H-;i/- 

2 — r;i/) y^y} -5 - (t fp^>^^5^;i/) x:^d^^->;i/:^/ 

)W^s.>m t e r t x;^-T-;i/ 
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OH 



CI 



BocHN 



'H-NMR (CDCI3) <5:0. 78-2. 30 (16 H. m), 3. 41- 
3. 59 (3H, m), 3. 86-3. 95 (IH, m), 4. 12-4. 20 

(IH, m) . 4. 8 2-4. 9 1 ( 1 H, m) , 6. 81 ( 1 H, s) , 7. 
17-7. 40 (2H. m), 7. 60 (IH, s), 8. 03 (IH, br. 
s), 9. 18 (IH, br. s). 
MS (ESI) m/z : 4 2 2 (M + H) +. 

[##f^!)13 7] (IR*. 2 3% 5 SO - 5- (T>? -2 - { [ ( 

^>m t e r t-y^^JV X.7.^)V 
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BocHN 




[###1113 8] S-zy^u^=^'iz>- 1 -'iJltlJV/'^S.ym tert->^5^ 



3-zyi7U^^±>- 1 -:^;i/#>ll (2 5. 3 g) ^ t e r t -y^^J—)l 
(2 5 0ml) izmmi^^ hUX5^;i/T5> (28nil) . i^y :ii-Jl'}i^7.-4^0 
;i/T>^H (4 3. 0ml) ^MXX^UiZX imm. $ 9 0 "CfCT 2 0 r^lJ* 

xxt-;v=2o : 1) xmnm\^rmmi[:^m (24. 9g) ^#^0 

'H-NMR (CDCI3) 6:1. 45 (9H, s), 1. 45-1. 60 (1 
H. m), 1. 80-1. 90 (2H, m), 2. 05-2. 20 (2H, m), 
2. 3 5 -2. 4 5 (IH, m) , 3. 78 (IH, br) , 4. 56 ( 1 H, 
br), 5. 55-5. 65 (IH. m), 5. 65-5. 75 (IH, m). 



NHBoc 
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[##f^^!|139] (3R*, 4S*)-3, 4-zy\i]^U^zyiy^U^=¥i^JVtlJV 
ns.>m t e r t -^f-JV XT.'jrJV 



13 8 T^rzLit-^!^ ( 1 . 2 4 g ) ^Tiz: hn h U ;i/ (1 5ml) ^tK 

(5ml) (Dm.^mit\zmmv^ N-y^^^^jv^ji^-^v > N-rt^v-n (o. 9 
og) . -^-i ^utiy'-^Mti o%mmit:t7.^^2:>, (ig) ^mxxms ox: 

tid^JV^'^A^a-^h^^'^y^- miY.y^^V> : ^^5^7-;]/= 2 0:1) 
MbX. HM^bm^ (1. 2 8g) ^#fec 'H-NMR (CDCI3) (5:1. 
15-1. 30 (1/2 H, m), 1. 35-2. 00 (15 H, m), 2. 1 
5-2. 30 (3/2 H, m), 2. 40-2. 60 (IH, m), 3. 64 ( 
IH. br) , 3. 7 5- 3. 9 0 (3/2H, m) , 4. 00 (1/2H, b 
r) . 

MS (FAB) m/z : 2 3 2 (M + H) \ 

[###-yi40] (3R*, 4S*) -3, A-i^7-J]^iy^U^^iy)Vti)VJ'%^ 
ym t e r t-y''^)^ XX5^;i/ (i£#:S'l4#A:feJ;r/3i#:^tt#B) 



NHBoc 




OH 
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NHBoc 




iL^m^i^A : 

'H-NMR (CDCI3) 5:1. 45 (9H, s), 1. 40-1. 55 (1 

H, m) , 1 . 5 5 - 1. 8 0 ( 3 H. m) , 1 . 95-2. 15 ( 2 H, m) , 
3. 53 (IH, m). 3. 59 (IH, br), 3. 80 (IH, m), 4. 

7 0 (IH, b r) . 
iLWm^^B : 

'H-NMR (CDCI3) 5:1. 27 (IH, m), 1. 44 (9 H, s), 

I. 40-1. 55 (IH, m), 1. 80-2. 00 (2H, m), 2. 00 
- 2 . 15 ( 1 H, m) , 2 . 2 1 ( 1 H, m) , 3 . 4 8 ( 1 H. m) , 3 . 
77 (IH, br) , 3. 89 ( 1 H, br) , 4. 3 4 ( 1 H, b r) . 

[##F!ll4 1] (IS, 3R, 4S) -4- { [ (^>>^)V:t^i^) 

T^y} - 3- [ (t e I t-y^h^i^:kl)V:^s-M TSy] zy^U-^^^ 
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COOEt 




BocHN 



COOCHgPh 



##^!] 9 6 Tftfe'fk^f^ (3. lOg) ^7=-h^tFD:7^> (50ml) \Z 

lib, mmmMTKmirhu^j^Ticmm (somn ^in^^o ^mimzmt^ 

>z^)V:t^zytl)V-^:=:.JV ( 1 . 7 1ml) ^>X^^TT?^iT t-:^^, ^?fiT4 B W 

mWhr^. Kmmizmm X5^;i/ x.7.y^JV (2 0 0ml) t7K (2 0 0ml) 

m^m&T^^i^Tco tifmbfe@f*^5^b, nm^\:^m o. 2 4g) ^mco 

'H-NMR (CDCI3) 8:1. 24 (3H, t, J = 7 . IHz), 1. 2 
9-1. 44 (IH, m), 1. 44 (9H, s), 1. 51-1. 64 (IH, 
m) , 1 . 7 2-2. 10 (4H, m) , 2. 2 7 -2. 4 3 ( 1 H, m) , 3. 
60-3. 73 (IH, m), 4. 00-4. 18 (3H, m), 4. 62 (1 
H, br. s), 5. 01-5. 13 (2H, m), 5. 26 (IH, br. s 
),7.27-7.38(5H, m). 
[#^f^[|14 2] (IS, 3R, 4S) -4- { [ (^yi^)l:t=^zy) tiJV^::^ 

JV] T^y} - 3- [ ( t e r t -:/h^>':^j;i/3:j^-;i/) y^y] ~>i7u-^^^ 
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COOH 




BocHN 

HN< 



COOCHgPh 



^mmi 4: ll^mtz-it^m (6 2 0mg) ^^h^tHD:7^> (2 0ml) 
\z.mM\^. 7KM'ft:U5^':>A l7jcfp#; (9 3ing) ©tK^Ik (lOml) ^tSQPiX 

emmmwvr^o KmmizymitV'^^M.iymm (2 i 7mg) 
mm^h^m (eoomg) ^#;feo 

'H-NMR (CDCI3) d : 1. 2 2- 2. 2 0 (6H. m) , 1. 44 (9 
H, s), 2. 45 (IH, br. s), 3. 60-3. 80 (IH, br), 
4. 09 (IH, br. s), 4. 66 (IH, br. s), 5. 00-5. 2 
0 (2H, m), 5. 26 (IH, br. s). 7. 20-7. 40 (5H. m 
) . • 
MS (ESI) m/z : 3 9 3 (M + H) \ 

143] (IS, 2R, 4S) - 2- [ (tert -y^ h^-^:^ 
;W T^y] -4- [ (i>p^5^;PT^y) v77D^^pjx;i/;^;wt$ 
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BocHN^'" 

HN 

'^COOCHgPh 

m^Mi 4 2X'nrc^t^m (eoomg) t>^^^jvr^> mmm. (240 

mg) ^^'i[:?^^U> (5 0ml) IzmM^Tc^. jI^SO-t- h ^ t H D :7 ^ > 

^■jju^-zmm^i^r^o ^(Dmmzhv:x.^)vr^y (o. 4imi) , 1- (3 
-i^p^5=^;^T^y:7°Dtf;i/) -s-jL^MJi-mz^-f mmm. (422ms 
) , 1 -t Hp^>'^>v>uyv'— ;H7j<?niit) ossmg) ^iju^xm-wc 
immmp^vrcio K}t^m\zi^:^^j\/r^> mmm (4 8 0mg) <hhux5^;i/ 

T^> (0. 8 2ml) ^igtnb. ^MTMi:: 1 8BtF^it#b:^c:o Rmm^7K\Z 

^•7^- (^i^y-)v : ii'fb;^5^i/>=3 : 47^2 : 23) xmmhmm<t^ 

m (6 2 Omg) ^fffeo' 

'H-NMR (CDCI3) (5 : 1. 2 0- 1. 5 0 (2H. m) , 1. 44 (9 
H, s) , 1. 50-2. 10 (4H, m) . 2. 60 ( 1 H, br. t. J = 
11. 6Hz). 2. 93 (3H, s), 3. 02 (3H, s), 3. 70 (1 
H, br. s), 4. 14 (IH, br. s), 4. 65 (IH, br. s). 
5. 00-5. 30 (3H, m), 7. 26-7. 40 (5H, m). 
MS (ESI) m/z =4 2 0 (M + H) ^ 
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[#^^J14 4] (IR. 2S, 5S) -2-T^y-5- [ ii^^^JVT^J 




##-0^11 14 3 Tiffcfb-^fi^ (i90g) (^^^y — ;i/ (8 0 0 0ml) mi^\z 

1 0 %/^^>^'j7A^^ (5 7g) §iP;^, 7jc^7^ffiTT3^rM#b;^c:o mU 

t^, (2 5 0 0ml) &Jn;lT@{lib> ^^^bTgM^b'&tl (1 

2 1 g) *#feo 

'H-NMR (CDC 1 3) 5:1. 2 0 - 1. 7 7 (6H, m) , 1 . 45 (9 
H, s), 2. 20-2. 35 (IH. br), 2. 63-2. 74 (1H, m 
) . 2. 92 (3H. s) , 3. 02 (3H, s) , 3. 02-3. 11 (2H, 
m), 3. 74-3. 82 (IH, m), 4. 88-5. 00 (IH, br)M 
S (ESI) mXz : 2 8 6 (M + H) ^ 

[##"0«J14 5] (IR, 2S, 5S)-2-{[ ( 6 - ^ P U >- 2 - 

-f;]/) T^y} -5- [ (i^y5^;i/y 5 y) ->^n-^ 
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■H-NMRCCDCls) 5:1. 41 (9H, br). 1. 50-1. 70 ( 
IH, m), 1. 75-1. 95 (2H, m), 1. 95-2. 25 (3H, m 
) , 2. 6 5 - 2. 8 0 (IH, m) , 2. 96 (3H. s) , 3. 07 (3H, 
s) , 4. 15-4. 30 (IH, m) , 4. 3 0-4. 4 0 ( 1 H, m) , 4. 
95 (IH, br) , 7. 66 (IH, d, J = 8. 8Hz) , 7. 84 ( 1 H, 
s) . 8. 00 (IH, d, J = 8. 8Hz) , 8. 19 ( 1 H, d, J = 8. 
6Hz) , 8. 30 (IH, d, J = 8. 6Hz) . 
MS (FAB) m/z : 4 7 5 (M + H) \ 
[##^014 6] (IR, 2S, 5S)-2-{[ (7 - ^ au^ J >- 3 - 

-f;i/) y^j} -5- [ (i^^5^;i-T5 y) ->^p^ 
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mmm 9 1 tmm(D:^^^^^m 1 4 4x*mzi<t^m^^zsm^m 5 7 

'H-NMR (CDCI3) 6:1. 30-1. 65 (10 H. br), 1. 75 
-1. 90 (2H, m), 1. 90-2. 25 <3H, m), 2. 65-2. 9 
0 (IH. br) , 2. 96 (3H, s) , 3. 08 (3H. s) , 4. 20- 
4. 30 (IH, m), 4. 30-4. 40 (IH. m), 4. 93 (IH. b 
r), 7. 68 (IH, m), 7. 90 (IH, br). 7. 99 (IH. s), 
8. 35-8. 70 (2H, m), 9. 01 (IH, br). 
MS (FAB) m/'z : 4 7 5 (M + H) \ 
[##^1114 7] 2->'*D^-5 — rvyDtf;V-4, 5, 6, 7-'xh^hF 
n^^-T^D [5, 4-c] tfU>?> 
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'H-NMR (CDCI3) 5:1. 13 (6H, d. J = 6. 5Hz), 2. 8 
6 (4H. s). 2. 89-3. 00 (IH, m), 3. 70 (2H, s). 

[##f!|148] 5 --f y7°Ptf;l/-4, 5, 6, 7 - 5" h ^ b H P^T^ a [ 
5, 4-c] \dVz^>- 2-:^JV:^>m V^^yAM 



##^ji 0 tmmizvx. ##^ji 4 7T#fe'fb'&w^c. ^S'fb'&^^ttfcio 

'H-NMR (DMSO-cIb) 5:1. 05 (6H, d, J = 6. 4Hz), 2. 

68-2. 70 (2H, m). 2. 75-2. 77 (2H, m), 2. 87-2. 
.9 3 (IH, m) , 3. 6 6 (2H, s) . 
[##^•1149] 5-p<5^;i'-4, 5, 6. 7 -5^ b ^ t: H n5^T\/n [5. 4 

-c] k°U>^>-2-;^;i/3}^>m 4-:=-huyjL-)l xx5=-;i/ 



'H-NMR (CDCI3) (5:2. 55 (3H, s) , 2. 88 ( 2 H, t, J 
= 5. 7Hz), 3. 06-3. 12 (2H, m), 3. 80 (2H, s), 7. 
4 6 (2H, d 
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, J = 9. 3Hz) , 8. 32 (2H, d. J = 9. 3Hz) . 
MS (ESI) m/z : 3 2 0 (M + H') . 



S-^^Vy^U^^>tl)V:^>m a • Org. Chem. , 5 3^, 38 
41-3843 M, 1981^) (995mg) (Dy^ h ^ }^ ]^ uy ^ > (5. 0 
ml) mmz. hUX^;i/TS> (2. 0ml) ^^ZSM:ih^>i^JV (1. 2m 

7Kmmi-hv^M.'vtm'i^^ mm^M.}±.yizm^vrco t#e.nfcB^^^>'U:*?y 
nmmiy. WMit^^ (8 8 6mg) ^#rcc 

'H-NMR (CDClg) d : 3. 2 2 - 3. 3 3 (3H, m) , 3. 37-3. 
48 (2H, m). 5. 19 (2H, s). 7. 31-7. 42 (5H, m). 
MS (FAB) m/z : 2 0 5 (M + HO . 



15 0 Tltfe-fb-^tl (78 1 mg) (Dy^ h7t:FD:79> (10ml) ^ 

(0. 5ml) O^ClZXymit-^Omi-hVyi^ (7 6 

mg) ^in^. Ntus'Tr3 o^r^iit^bfco Kmm^mm x5^;i/ xxt-;wt 
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'H-NMR (CDCI3) (5:2. 13-2. 27 (3H, m), 2. 55-2. 
71 (3H, ra). 4. 14-4. 23 (IH, m), 5. 12 (2H. s), 
7. 28-7. 39(5 H, m). 
MS (FAB) m/z : 2 0 7 (M + H') . 

[##ffli5 2] 3-t FD:^^s/5/i7D:/iS7>:if;pj}^>M 



##-ff!l 1 5 1 'T?#;fc'fb'eri|^ (7 0 6mg) C^X:$^y-;i/ (10ml) mWiZ.. 

1 0 %/^^i^':7A^* (1 0 8mg) -^nxm.ur^i^mn-'mm.'v 2'mwm.w\^t^o 

M^^-ir^-r h^ffiViT^jim. ^y^^Mffi^^b, ^^{ti'&i^ (3 9 9mg) 

'H-NMR (CD3OD) 5 : 2. 00-2. 21 (2H, m) , 2. 41-2. 
61 (3H, m), 4. 01-4. 13 (IH, m). 



##^!|1 5 i^#^c>(b-&t; (3 1 7mg) ON, N->^p^^;i/3j>;i/Ay ^ H ( 
3. 0ml) mm^. B^yit^^JV (1 9 4 /X 1 ) . M^M (2 3 7mg) 

XA ^'c-mnwMW\^t:Lo sj^K?Ktc3'^'fb^5^;i/ (19 4^1) . m^bis (2 

2 6mg) ^$e.lCjnA4 5°CT1 6BtM*t#bfeo 
XX-T-;1^ : ^^-y-^^ 1 : 10) J::T**i^b> UmW^^m (15 2mg) ^# 



SS^b'&il^ (7 7 0mg) 
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■H-NMRCCDClg) 6:2. 14-2. 24 (2H, m), 2. 44-2. 
54 (2H, m), 2. 59-2. 72 (IH. m), 3. 21 (3H, s), 
3. 73-8. 81 (IH, m), 5. 11 (2H. s), 7. 22-7. 39 
(5H, m) . 
MS (ESI) m/z .: 2 2 1 (M + H+) . 

[##f!)i5 4] s-^h^zy-^^a:f^>:fy)V-:^>m 



'H-NMR (CDCl3) 6:2. 17-2. 27 (2H, m), 2. 48-2. 
58 (2H, m), 2. 62-2. 73 (IH, m). 3. 25 (3H. s), 
3. 76-3. 86 (IH, m), 8. 60-9. 30 (IH, br). 

[##fyi5 5] 3-p<.h4^v^-2- (^ b^~>;<5=-;u) y°n}d:t>m 



2- (:7^D^;<5^;i/) Ti7U;i/M xx5^;i/ (i. omi) 

(1 Cm 1 ) mm\Z. i-h^)^A h^r5/H (1. 2 1 g) ^UnA 2 6B# 
X^;l/ X7.^;i/ : ^^1^->= 1 : 4) ^CTMMb> ^^M^b-^^^ (7 2 6mg 





OMe 



OMe 
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'H-NMR (CDCI3) 6 : 2. 9 0 - 2. 9 6 ( 1 H, m) , 3. 34 (6 
H. s) , 3. 57 (2H, dd, J = 9. 3, 5. 9Hz) , 3. 64 (2H, 
dd, J = 9. 3. 6. 6Hz) , 3. 73 (3H, s) . 
'^C-NMR (CDCI3) (5:172. 71, 70. 31, 59. 91, 46. 
4 9. 

MS (ESI) m/z : 1 6 3 (M + HO . 

[##^J 15 6] T^h^t Hp - 2H-tf^>-4-;^7;i/3i^>m 



4. 0 4g) \z2o %m.m (20ml) ^jjo;^. 1 9mmi\i^M^vrzo Kf^m 



'H-NMR CCDClj) (5:1. 75-1. 95 (4H, m), 2. 55-2. 
65 (IH, m), 3. 40-3. 52 (2H. m), 3. 93-4. 05 (2 
H, m) . 

L^^mi 57] 3- { [t e r t -y^'^Jl (i^yx.=LJ\y) ->U;i/] :t^->] - 

2, 2--j^'^)v^u}±-t>m xx5=-;i/ 



##^!I4 1 <^:|Wia^CbT. 2, 2 - i^P^^^Jl/- 3 - b H n^^i/^'P t: :t >m 
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'H-NMR (CDCI3) a : 1. 03 (9H. s) , 1. 20 (6H, s) . 
3. 64-3. 68 (5H, m), 7. 38-7. 44 (6H, m), 7. 63 
-7. 6 5 (4H. m) . 
[###iJl 5 8] 3 - { Ct e r t-^^)V {-jy x.:=.)V) i^VJVl :t^t^} - 
2, 2-z^^^)Vy°n\f:t>m 



tl^J^A tert-:/h^5/F (5. 3 2 g) t >^x^;px-5^;i' ( 1 0 0 

ml) i}>i^r^^mmmzymT. tk (o. 24mi) ^rnxs^min-Whrco 
n\zm^mi 5 (2. 2 2 g) =grin^> ^mt— Bjfe3t#b}^o m 

1 : 6) ICTMMb. ^^{b'&ii^ (7 3 5mg) ^ttfcio 

'H-NMR (CDCI3) 5:1. 04 (9H, d, J = 0. 7Hz) , 1. 2 

2 (6H. s) , 3. 65 (2H, s) . 7. 3 6- 7. 4 5 (6H. m) , 7. 
6 4 - 7 . 6 6 (4H, m) . 

9-)V 
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JVmm(D6 OXymiti-h^J^yj^ (8. 32 g) , •7"h'^bFn:7^> ( 
1 0 0ml) f)^^f3i^mmm\Z^'if^T. 3-t:HD:^>'-2. 2-z^yi^^)V--^ 
Dt::r>M XX5^;i/(2 5. 0 g) ©7^ b ^ h F o:7 ^ > (3 0 0 m 

1) mm^mri^^ e o-cTiBtraJt^b/co ^(D^jiKM^zB^ity^^ju (53. 

7g) *lin^; ^?fi-r$e)^c2P#Wtt#bfec 7K&a«^<iP^. mi\:^'^u> 
^MJET. ^*b7to #e)ti;^?*Jbc«l^^^^b^ ^M^b-grti (12. 8 g) 

fee 

: 140-142'C (^m) . 
'H-NMR (CDCI3) 5:1. 19 (6H. d, J = l. OHz), 3. 3 
3 (3H. d, J = l. OHz) . 3. 38 (2H, d. J = l. OHz) , 3. 
69(3H, d, J = 1.0Hz). 

[###«160] 3-p^h^r'>-2, 2--J:;^^JV^U}d:t>m. 



fee 

'H-NMR (CDCI3) 5:1. 22 (6H, d, J = 0. 7Hz), 3. 3 
8 (3H, d, J=0. 7Hz) , 3. 40 (2H, d, J = 0. 7Hz) . 

[###!)i6i] 1- (^h^z^:^)V-^=^JV) -^^u:/u/^>ti)V:^>m 





UeO^C COgH 
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1, 1 -zy^uy°a/^>i^ti)V^>B. i^^^JV xx-5^;i/ (2 5 g) 

(2 5 0ml) \zmmh^}^i^vrcio ^v^t. im^7Kmi[:^h^j^j^^m 
m (i5 8ini) ^iiiTb^?atcMb-0Mi#bfeo y^jv^m^i^r^'i^. 

(16. 8 g) ^#feo 
'H-NMR (CDCI3) 6 : 1. 7 6 - 1. 8 0 (2H, m) . 1. 82-1. 
88 (2H, m), 3. 79 (3H, s), 12. 73 (IH, br). 

[#%Fili6 2] 1- (t Ha^'>>.9^;i/) zy^uy°uj'%>:fy)\/v^>m 
x7v-x;i/ 



0mmi 6 ixnr^^t^^ (9. Og) *5cfclXh UX5^;l/y$ > (9. 7ml 
) ^T-b^t 1=1:7 ^> (1 8 0ml) fc^^fb- 1 O'Cl^J^SPL. ^Dn^^ 

-i^y^^ji (9. 1ml) ^mrvximmm^^Lrco ym^ty^om^h 

U'^A (7. 1 g) ^^b^fc Hp:7^> (10 0ml) -7K (2 5ml) \zm 

X-^JV jiy^^JV : ^^•^>=l : 9-2 : 1) Izxmmi^mM'it^^ (4. 
2 5 g) §#feo 'H-NMR (CDC I3) 6:0. 87-0. 93 (2H. m 
) , 1. 2 8 - 1. 3 0 (2H, m) , 3. 63 ( 2 H, s) , 3. 70 (3H, 
s) . 
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1 6 2'^'i%tz.it'^m (4. 2 0 g) (D:®'fl::^5=-l/>J^?^ (16 8ml) 

^^mm-mnrf\z.. :a?s^;:T^u:7xr:;^3j^7.y^ > (log) ^^xsm^i\:E^ 
^ (i6g) ^jp^. 2^^rB^^. mwm.m7mi-v')t>2^7mm^M^Tz.. « 

. ^a^^y^i . 1 9) \zxmmi^mm^t-^!>^ (2. 1 5 g) §#;^o 

'H-NMR (CDCI3) 6 : 1. 0 0- 1. 0 5 (2H, m) , 1. 52-1. 
5 9 (2H, m) , 3. 6 1 (2H, s) , 3. 7 3 (3H, s) . 
[##^!J16 4] (4S) -4- [ (E) - 3 -Xh^^v-- 3 -:t^V- 1 -:7° 

D<x;i/] -2, 2->?p^5=-;i'- 1. 3 -::t^-y-yU5^>'- 3 -:^7;i/3j^>m t 

e r t - y^JV XX5^;i/ 



(4R) -4-7jN;i/5;i/- 2, 2-v^9^;i/-i, 3 -:t^ity^u e^>- 3 - 
;i!j;i/^>M t e r t-':f^JV x.7.^j\y (1 1. 7 g) . (:^?;i/3i^x h^v-p^ 
b U ■7xx;l/5^X5iN^> (2 0. 7 g) 43J:D^>;i/X> (1 0 Om 1 ) 





CO^Et 



296 



wo 2004/058715 



PCT/JP2003/016783 



y=-)i=8 : 1) mmih^<^ m s) -^nr^o 

'H-NMR (CDCI3) 6:1. 29 (3H, t, J = 6. 6Hz), 1. 4 
3-1. 56 (15H, m) , 3. 80 ( 1 H, dd, J = 9. 0, 2. 4Hz 
), 4. 09 (IH. dd, J = 9. 0, 6. 6Hz), 4. 11-4. 23 ( 
2H, m), 4. 30-4. 61 (IH, m). 5. 83-6. 02 (IH, m 
) , 6. 74-6. 89 (IH, m) . 
[#%{^!116 5] (4S) -4- [1- {^>-J)V7^J) -3-Xh^>^-3 

-pr4^v:7°Dif;i/] -2. 2--J:^^)V-i, 3 -:^^ityu 3 -:^/;wi^ 
>m. t e r t xxt^;!/ 



j^!) 1 6 4 Tttfe'fti-^^ (2 2. 2g) . ^>>5;|/ys> (16g) 43cfclX 
(10 0ml) e>fj;§?l-^^lt& 2 B W^^dftbfeo >Kj^;^?^^a 

x5^;i/ x;^5";i/=8 : i) }cTl»mb> ll^^b^^^ (2 6g) ^#feo 

'H-NMR (CDCI3) 6:1. 25 (3H, t, J = 6. 6Hz), 1. 4 
2-1. 63 (15 H, m), 2. 24-2. 33 (0. 5H, m), 2. 40 
-2. 50 (IH, m), 2. 63-2. 74 (0. 5H. m), 3. 41-3. 
52 (IH, m) , 3. 6 7 - 3. 8 0 ( 1 H, m) . 3. 83 (2H, s) , 
3. 89-4. 00 (IH, m), 4. 03-4. 22 (4H, m), 7. 23 
- 7 . 4 5 (5H, m) . 




NHCH^Ph 
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.[##F!I16 6] (4S) -4- (1 -T^y- 3 -Xh^v-- 3 -rt^Vyo 
tf;i/)-2, 2-z^y^^}V-l, 3--:t^itl/U>^>-3-;^7;W1^>m ter 



16 5 T^ffe-fk-a-il^ (1 3 . eg) (Z)Xi57 / — (2 0 0ml) 

io%A°^>">A^m (log) ^Mx. ymmmM.T 2 BmMWi^tco 
h/^^y \^^mcT^mm^^^. ^m^mzTmmv. ^miii-^m (lo. sg 

) ^#fCo 

'H-NMR (DMSO-de) 5:1. 19(1. 5H, t, 3=6. 6Hz) . 
1. 20 (1. 5H, t, J = 6. 6Hz), 1. 32-1. 50 (15 H, m 
), 2. 63-2. 81 (2H, m), 3. .2 2- 3. 34 (2H, m), 3. 
93 (IH. dd, J = 10. 0. 6. 8Hz) . 4. 08 (2H, q, J = 6. 
6Hz), 4. 20-4. 30 (IH, m). 

mmini67] (4S) -4- (i- { [ (^>>^;i/:t^'» r 
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NHZ 

mmMi 6 e-rnrzit^m (s. og) ^9%mm:^m±hv^A7i(.m^ (5 

(2. 3g) (Di^-:t=¥D-> (12ml) ^^^^WTLllP;^, ^^.^i^lzMmz 

^•pd:^^c;i/A) \zx%nm:\^. mmih^m (3. sg) ^t#/co 

'H-NMR (CDCI3) 23 (3H, t, J = 6. 6Hz), 1. 4 

8 (9H, s) , 1. 56 (6H, s) , 2. 40-2. 51 (2H, m) , 2. 
63-2. 70 (2H, m), 3. 92-4. 04 (IH, m), 4. 06-4. 
10 (2H, m) , 4. 14-4. 22 (1 H. m) , 5. 09 (2H, s) , 
7. 30-7. 43(5 H, m). 

[##^a 6.8] (3S, 4S) -3- { [ i^yi^JV-t^i^) %)V7^:=.M T 
57} -4- [ (,t e r t -:/h + >';^;P/}^:=:;i/) -S-bFP^v-^ 

x5^;i/ xxt^;!/ (^ggtt^b-^ti) ^J^tK (3 r, 4 s) - 3 - { [ (^ 

>v^;i';t^^>') :^7;W3j^x;i/] y^;} -4 - [ (ter t -:7>:^S/:^;i/#xjw 
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HO 




COJEX 



+ 



HO 




C02Et 



NHZ 



NHZ 



0mm 1 Q 7 -vmcit^m (3 0g) (Dmit^^^uy (loomi) mmz. 
^}cr^-rhoy)v^t2mB. (loomi) ^mTi^imx. ^^^iz^wzmvtj:-^^^ 
smmmwvrco Rj^^m^mmrmmi^^ n^nrcmm^Mit^^uy (loo 

ml) \zmm\^r^o :^mm\z. ^!KJ«^ThUX5^;i/T5> (2 0ml) *5ckU^-^ 
m-y- t e 1- t - y''^)V (1 9 g) 0Dm'fk^5^l/> (1 0 0ml) m^^M^kM 

•x;i/=2 : 1) ^cTftsb. mm(Dm.mmt^m (?. eg) *5j;t;^gM©ies 

tt^b^i^ ( 1 0 g ) ^#feo 

'H-NMR (CDCI3) 6:1. 24 ( 3 H, t, J=6. 6Hz) , 1. 4 
2 (9H. s) , 2. 63 (2H, d. J=4. 4Hz) , 3. 30-3. 41 
(IH, m), 3. 50 (IH, t, J = 9. 7Hz), 3. 65 (IH, t, 
J = 9. 7Hz), 3. 75 (IH, d, J = ll. 7Hz), 3. 90-4. 

00 (IH, m), 4. 03-4. 23 (2H, m), 5. 12 (2H; s). 
5. 13-5. 25 (IH, m), 5. 79-6. 02 (IH, m), 7. 32 
- 7. 4 1 (5H, m) . 

'H-NMR (CDCI3) 5:1. 22 (3H, t, J=6. 6Hz) . 1. 4 

1 (9H. s), 2. 50-2. 70 (2H, m). 3. 20-3. 31 (IH,- 
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m), 3. 43-3. 51 (IH. m), 3. 56-3. 70 (IH, m), 3. 
74-3. 78 (IH, m), 4. 00-4. 19 (2H, m), 4. 23-4. 
30 (IH, m) , 4. 7 8 -4. 8 9 ( 1 H, m) , 5. 10 (2H. s) . 
5 . 5 6 - 5. 6 7 ( 1 H; m) , 7 . 31-7. 40 ( 5 H, m) . 
mmmiQQl ^i^>7.JV^>m .(SR, 4S) -4- E i;^^)VX)V:^:=. 



1, 4-T>t: HdxU hU h-;V (5. 0 g) (Dm'fb^5^l/> ( 5 0 m 1 ) 
mmz. ^K/'^Th UX5^;1/T$ > ( 1 2. 0ml) *5 J;lXMb^ >;^;i/5iNx;u 

(3. 6ml) ^m'Am~fi^M^. ^mTi o^mm^i^r^o R^m^mt^^ 
mm^t^m o. 2 g) ^mr^o 

'H-NMR (CDCI3) (5:3. 15 (6H, s), 3. 99 (2H, dd, 
J = ll. 2. 2. 5Hz) , 4. 16 (2H, dd, J = ll. 2, 4. 6H 
z). 5. 10-5. 20(2 H. m). 

[##{^!117 0] (3R. 4S) -3. 4-5^Te^H7^h^t FP >'^> 



1 6 9 -I?#}^c{k'a-tl (9. 2g) ^N, N-$^^5^;^7}^;i/AT^ F (5 

omi) izmmi^. 7 i^iti- h ass) ^tm^. i o o°cicTi 8fi#rpi 
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ih^m ( 3 . 8 g ) Stt^Co • 

'H-NMR (CDCI3) 5:3. 83 (2H, dd, J = 8. 6. 2. OHz 
), 3. 96-4. 12(4H, m). 
[#%{?a7 1] (3R. 4S) -^h^bFa-3, 4-:7^>>^T^> 2 

mmm. 



m^Mi 7 oTTnrc^t^m (3. sg) ^x.^y—)v (somi) izmmv^ 

1 (1. og) ^m^. 7mmmm.yi smmmwi^Tco ± 

ji'<Dm^mMf}^iWi^^mV. mmit^m (2. og) ^mr^o 

'H-NMR (CDCI3) a: 3. 90 (2H, dd, J = 9. 0. 3. 7Hz 
) , 4. 01-4. 13 (4H. m) , 8. 84 (6H, s) . 

[##i?!ll 7 23 N- [ (3R*, 4S*) -4-T^y-7=-h^tHD-3--7^ 




2 
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CI 



0 



N 
H 



1 7 1 -c#/r'fb'&#/ (0. 5 g) (DN, n-$^p<5^;V3}n;1/AT^ H (i 

omi) mmz. -i^7pp-r >H-;i/-2 (o. 2 9g) , 



5 7 y^U t:;i/) - 3 -JL^JVtUl-^^i^^ 5 F mmm. ( 0 . 6 g) mmM^. 

(9 : 1) ;6^&/^cS:^?g'&^«T^f^b, tSfD^^TK^^^ h U ^7 AtK 

PTjsJPA : ;<:^y-;l'=9 5:5) i:!:T**ML'^ ^S^b-aril^ (0. 2 g) ^#}to 
'H-NMR (CDCl3)6:l. 80-1. 92 (IH, m), 3. 62 -(1 
H, dd, J=.9. 3, 4. 2Hz), 3. 68-3. .80 (2H, m), 4. 

06 <1H, dd, J = 9. 3, 5. 6Hz),-4. 2 1 (IH, dd, J = 9. 
3, 6. 8Hz) , 4. 3 6 -4. 5 2 (2H, m) , 6. 87 ( 1 H, s) , 

7. 24 (IH, dd, J = 8. 8, 2. OHz), 7. 36 (IH, d, J = 

8. 8Hz) , 7. 44-7. 5 6 (IH, m) , 7. 62 (IH, d, J = 2. 
OHz), 9'. 41 (IH, s) . 

[##^f!jl7 3] (4R) -4- [ (E) - 3 -Xb^v- 3 1 -7° 
D^-;i.] -2, 2-z^y^^)V-l, 3-:t^-^'/Vi»-3-:^)V-^>m t 
e r t -y^^Jl XX -T-;!/ 



1 - 1: 




(0. 2g) , :^<km- (3->^y^^J]^y 
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7— NBoc 

0. 1 




CO^Et 



'H-NMR (CDC I3) 5:1. 29 (3H, t, J = 6. 6Hz) , 1. 4 
0-1. 60 (15H, m) , 3. 80 (IH, d d , J = 9. 0, 2. 4Hz 
), 4. 09 (IH, dd, J = 9. 0, 6. 6Hz), 4. 11-4. 21 ( 
2H. m) . 4. 3 2-4. 6 4 ( 1 H, m) , 5. 7 8-6. 0 1. ( 1 H, m 
) •, 6. 6 7-6. 8 9 (1 H, m) . 
[##f?ill7 4] (4R) -4- [1- (^>>^)lT^y) -3-Xh^r5>-3 

—t=^'jy°u\dM -2, 2->^^5^;i/- 1. 3 -it4^-y-yu>^>- 3 -;^7;i/j}? 

>m. t e r t -y^^JV J:.X^JV 



feo .... 

'H-NMR (CDCI3) (5:1. 25 (3H, t. J = 6. 6Hz) , 1. 4 
0-1. 61 (15 H, m), 2. 21-2. 32 (0. 5H, m), 2. 40 




NHCHgPh 
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-2. 51 (IH, m), 2. 61-2. 72 (0. 5H, m), 3. 43-3. 
50 (IH, m). 3. 67-3. 80 (IH, m), 3. 83 (2H, s), 
3. 90-4. 03 (IH, m), 4. 04-4. 22 (4H, m), 7. 20 
- 7 . 4 0 ( 5 H, m) . 

[##M1 75] (4R)-4-(l-{C (5-^PD-r>H-;^-2 — Oi' 
) y^j} - 3 -x h^v-- 3 -:*-+V7°d kVP) -2, 2->?^ 




'H-NMR (CDCI3) 6:1. 23 (1. 5H, t, J == 6 . 6Hz) , 1. 
25 (1. 5H, t, J = 6. 6Hz) . 1. 50 (4. 5H, s) , 1. 54 

(4. 5H, s), 1. 62 (6H, s), 2. 5 0-2. 70 (1. 5H. m 
), 2. 86 (0. 5H, dd, J = 16. 4, 5. 5Hz), 3. 80-3. 
9 0 (0. 5H. m) , 4. 0 0-4. 3 1 (5H, m). 4. 4 1-4. 6 7 

(0. 5H, m), 6. 85 (0. 5H, s), 6. 8 7 (0. 5H. s), 7. 
10-7. 20 (IH, m). 7. 34 (0. 5H, d. J = 8. 8Hz). 7. 
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38 (0. 5H, d, J = 8. 8Hz) , 7. 57 (0. 5 H, s) , 7. 63 
(0. 5H, s). 7. 88 (0. 5H, d, J = 7. 6Hz), 8. 54 (0. 
5H. d. J = 7. 6Hz) . 9. 40 (0. 5H, s) , 9. 54 (0. 5 H, 
s) . 

[#%^!ll-7 6] (3R, 4R) -4- { [ (5 - UU^ > }^-JV- 2 — ( JV 
) tlJ\^^:=-JVl r^y} - 6 -:t4^V5^h^b Hd- 2H- tf^>- 3 --f 
;Wt$>^ t e r t-^^)V XX5^;l/ (i&mmt^m) iS^ZS (3R, 4S 

) -4- { [ (5-^Dn-r>F-;i/-2--r;i') ;*y;i/4^3:;i/3 r^J} - 6- 
:t^V7^ h^t Hn- 2H- tf^>- 3 — r;v:^;wx^ >m t e r t -:7^^;i/ 



BocHN 




m^mi 7 birntc^t^!^ (1. og) cDXiS^y— (2 0ml) mmiz. 1 
^^7icm'fb:^hU'j7A7jc^^s (4. 0ml) ^uu^. 4mmmwvrzo Rmm\z 
^x>m^ip^pH4. o\zmMv. mm xx^;i/T^tHurco win 

bTto #e.nfe^?t^^i5^>-;u (somi) ^c^^b. h)VJ^>7.jv-^>mi 

7j<^Pti (0. 1 g) ^ip;ii sBtram^b^^co Ki^^l^^M x5^;i/ xx'x;p 
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m\^. mm(Di^u^it^^ (o. sg) ^xzsmmi±ih^^ (o. sg) ^mco 

'H-NMR (CDCI3) 6:1. 45 (9H, s) , 2. 70 ( 1 H, d d , 
J=16. 5, 4. 9Hz) , 2. 85 ( 1 H; d d, J = 16. 5, 4. 6H 
z), 3. 50-3. 61 (IH, m), 3. 71-3. 81 (2H, m), 4. 
3 0-4. 4 0 (IH. m) , 5. 30 ( 1 H. d, J = 9. 5Hz)., 6. 8 
9 (IH, s) , 7. 23 (IH, dd. J = 8. 8, 2. OHz) , 7. 38 
(IH, d. J = 8. BHz) , 7. 62 ( 1 H, d, J = 2. OHz) , 7. 
93 (IH, d. J = 9. 5Hz) , 9. 30 ( 1 H, s) . 

'H-NMRCCDClj) 5:1. 39 (9H, s), 2. 75 (IH, dd, 
J=16. 5, 4. 9Hz) , 2. 82 ( 1 H, dd, J = 16. 5. 4. 6H 
z), 3. 41-3. 52 (2H, m), 3. 71-3. 82 (IH, m). 3. 

8 5 - 3. 9 4 (IH, m) , 5. 03 (1 H, d, J = 9. 3Hz) , 6. 9 

9 (IH, s), 7. 22-7. 31 (IH, m), 7. 34 (IH, d, J = 
8. 8Hz) , 7. 61 (IH, d, J = 2. OHz) , 7. 83 ( 1 H, d, 

J = 9.3Hz),9.28(lH, s). 

[##M17 7] 1, 1, 3, - h U:t^y^=^-itt Hp- 1 -5^^tf'^>-4 

--r;i^;^7;wt$>M t e r t -y'^^jv xx7^;i' 




NHBoc 
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(60. 2g) (D^h^^\^^yy> (9 0 0ml) BM^- 7 8°CiZl^m 
V. 0. 5M:^U'^AlfX (hU;<5=-;i/->U;V) T^H ( h;i/X>'|g?^, 900 

ml) §MTm> -7 8x:-v2mm^ mu-^'4mm^m.wi'rz.c lumtyy^ 
Mt^^^iz^r)^ mm^t^m (12. 4g) ^f#;feo ^\z'7^m\^rc7m^mm 

it^m (2 7. 7 g) mmit^m(D±m : 4 0. 1 g) o 

'H-NMR (CDCI3) 6:1. 45 (9H. s), 1. 85- 1.. 96 (1 
H. m), 2. 76-2. 78 (IH. m). 3. 34-3. 46 (2H, m), 
4. 05 (IH, dd, J = 13. 5, 3. 7Hz), 4. 14 (IH, d, J 
= 13. 5Hz), 4. 38-4. 44 (IH, m), 5. 46 (IH. br). 
MS (ESI) m/z : 2 6 2 (M-H) 
m^mi78l (3R*, 4 R*) - 3 -b HD^v- 1 , l-S^:t^V^+1t 

t Fn- 1 -5^;rtf^>-4--i';i/;^/;w^'5>^ tert-y^;!/ x7.5^;i/ 



1 7 7 Tntcit-^m (10. Ig) (D^iS^y— ;i/ (2 0 0ml) 
IzyKmih^'y^'^hU^J:. (2. 1 7 g) ^aT2B#rp1Jt#L';^Co 
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0. 
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(9 . 9 6 g) &#fco 
'H-NMR (CDCI3) 5:1. 44 (9H, s), 2. 21-2. 36 (2 
H, m) , 3 . 0 3-3. 17 (2 H. m) , 3 . 2 6- 3. 2 8 (2H, m) , 
3. 77-3. 80 (2H, m), 4. 26-4. 28 (IH, m) , 5. 05 
- 5 . 0 7 ( 1 H, m) . 

MS (ESI) m/z : 2 6 4 [ (M-H) "] . 
[##-01)179] (3R*, 4R*) -3-yay-l, 1 -v'r^^^V^^^-y-t: 
D- 1 -^:ttf^>-4 — r;V:^;WN*5>^ tert->''5^;V xx-7^;v ({£ 
Smb-^^) (3R% 4S*) -3-7^7-1, 1 ->^:^^y-^=^-tft: 

Hn- 1 -5^^tf^>-4--r;i':*';w\'5>m tert-:/^;i/ x7.T-;v ( 




NHBoc 



0 




NHBoc 



mmm 173 x-ntc^t-^iW} (9. eeg) th^jy aix;pzK7; 7 ^ > (10. 

5g) C[)7=-h^t: Fn:7^> (1 5 Om 1 ) mm\zrV>^tiJV^>mz^J^^)V ( 

6. 9 6g) ^-hu^. m^^'4mm^m^vr^o Kmm^m&Tmmm^ nm\z 
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^A^n^b^*^7^— (^^1^> : ItM x5=-;^ xx7^;u=7 : 3) \zxm 

:^JVn^>m tert-y^^JV JLAy^JV^^mM^^^ (7 . 2 5 g) S^fe 

A^D^h^^^:7^- (^^+f->:»M x9^;p xx7=-;i/=7 : 3) \zxmm 

v. 1, l-i^^^V-l, 2, 3, 4--T-h^t: HD5^::tt°-^>-4-'f 
;P;\*5>m t e r t-y^^;!/ XXT-Jl/^^tf?^'^^!^ (9. 1 8g) ^ilfeH 
#<hbTt#7t (^«: 16. 4g) o #e>ti;^c?^'&ti^>^^^-y-> (60ml) 
lil^^b, 2 8%T>tXT7X (6 0ml) ^M^. it^tf 6 0 "CT 4 BtPe^^^t 

-Trsmambfeo mj±Tmmvrc.o #e>n/c?«=s:vu;^y;p 

;^7^i>.^^D hii7^^:7^- (*^'fb>>^l/> : ^:$^y">'l^= 9 6 : 4) ^CT^m 
mm-r^z.tK^r)^ ^^©M-I^'fb^ti (2. 3 ig) 43cfctKi«S14>fb'&i^ ( 
4. 3 1 g) ^#feo 

'H-NMR (CDCI3) 6:1. 44 (9H. s), 2-. 14-2. 28 (2 
H, m) , 3. 0 1-3. 0 8 (3H, m) , 3. 2 3 ( 1 H, dd, J = 13. 
8, 3. 9Hz), 3. 47-3. 49 (IH, m), 3. 71-3. 76 (1 
H, m), 5. 32 (IH, d, J = 7. 3Hz). 

MS (ESI) m/z : 2 6 5 (M + HO . 

'H-NMR (CDCI3) (5:1. 45 (9H. s), i. 94-2. 01 (1 
H, m). 2. 37-2. 44 (IH, m), 2. 91 (IH, dd, J = ll. 
2, 14. IHz) . 3.0 4-3.0 7 (2H. m) , 3.1 2-3. 19 ( 
IH, m), 3. 26-3. 30 (IH, m), 3. 39-3. 42 (IH, m 
) , 4. 6 2 (IH, b r) . 
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MS (ESI) m/z : 2 6 5 (M + H') . 
[##^!)18 0] (2S, 3 8) -2, h4^v^ h4^v) -1, 4 



L -fi©Ms^x5^;i/ (8. 6g) . >^-i'y:7°Dtf;i/x5^;i/TS> (4 0mi) 
*5cfcrJC;^'ft;^^ix> (4 0ml) ^^i^-fsi^m^^mz. ^l^Ti7 UU ^^Jl^^ 

;ixx-^;i/ (4. 8ml) ^myi^M^.^^^izmuizmvr^yf)^^! smmmw 

t HD:7^>iC?§^fb/cc 7K*'fbU9^':>AT;i/5Xt:7A (2. 2g) ©-T^h 

m^T. 1 0 xmrny^m-^ h u -i? A7K^is^a^t^< tio;^ i mmum^> mm-k 

'H-NMR (CDCI3) 5:1. 55-1. 64 (2H, m), 3. 44 (6 

H, s), 3. 70-3. 81 (6H. m), 4. 70 (2H, d. J = 6. 9 

Hz), 4. 76 (2H, d, J = 6. 9Hz). 

[##0018 1] (3S, 4 8) -3. 4-tiX (;^ h^^^v-) T-h^b 




OH 



CH3OCH2O 



OH 
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CH3OCH2O 



0 



CH3OCH2O" 

0^mi s o-cmcit-^m (3. og), hu:7i-;i/:4^x7^> (4. sg 

) ^ 5-b^fcb'07^> (10ml) :feJ:D^>;i^X> (40ml) fj^^U^m^^ 
mmz. TVi>t})V^^>m. >^X5^;V (2. 6 4ml) ^?itTbttI^> ^U^4 

1 : 1) 7i)-^^f3i^U^mm (16 0ml) ^MX. 3 BtP^litM^^tJf fflbfc^^ti 

_ (y\d^-y-> : it^ X5^;l/ X7>5^;V=4 : 1) (CT*l^b. mmit^B^^ (1. 
9 5 g) ^#/Co 

'H-NMR (CDCI3) 5:3. 38 (6H, s) , 3. 80 (2H. dd. 
J = 9. 2, 1. 7Hz) , 4. 00 (2H. d d, J = 9. 2, 4. 4Hz) , 
4. 2 3 (2H, dd. 1 = 4. 4. 1. 7Hz) . 4. 67 (2H, d, J = 
6. 9Hz) , 4. 71 (2H, d. J = 6. 9Hz) . 

18 2] (3S, 4S)-x-h^tFa-3, 4 - 7 ^ >>^:t--;U 



##■^01 8 1 ■r#fe'fb'&^ ( 1 . 9 5 g) (6. 0ml) 

mmm (2. imo ^up^> 1 8 0#rpm*^b;^co Em^m^^m^ #e.nfcB?s 

^/7DD5js;i/AT?l^b, ^M:^U'^AT^^^t. «ffiT^i«^^*t-§-tl^ 
J;D> i^M'fb-er^J (0. 5 2 g) &#fco 
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'H-NMR (CDCl3) 5:l. 77 (2H. d, J=4. 7Hz). 3. 7 
3 (2H. d. J = 10. 2Hz) , 4. 08 (2H, dd, J = 10. 2, 3 
7Hz) , 4. 18-4. 34 (2H, m) . 

[##f!ll83] (3S, 4S) ■7^h^bFn-3, 4-7^>>?T5> 




##•^1] 1 8 zn^mr^ih-^m^^^^ i e 9~ 1 7 1 \zmm.(D:Jjmtmm\z 

'H-NMR (CDCI3) 5:1. 35-1. 46 (4H, m). 3. 19 (2 
H. dd, J = 5. 6. 4. IHz) , 3. 50 (2H, dd. J = 9. 0. 4. 
IHz) , 4. 09 (2H. dd, J = 9. 0, 5. 6Hz) . 

5^!J184] (2R. 3R) -2, 3 - H:^ h^^v-^ h4=->-) -1. 4 



CHjOCHoO 



CH3OCH2O 




OH 



OH 



'H-NMR : m^i^X^^^mmm 1 8 0 ii—^o 
[###IJ18 5] (3R. 4R) -3, 4 - tfX b^v-^^ h^i^) 
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CH,OCH,0,,, 




CH3OCH2O 



'H-NMR : ^mi^X^^m^m 18 1 h—WCo 
[##^J18 6] (3R, 4R)-xh^tHo-3, 4- 




mmm 18 2 ^nm\z\^x. mmm i s 5 xmci\^^mi)^^nmit-^m^m^. 

'H-NMR : m.m^X^^^%m 18 2 i^o 
[##i^!ll8 7] (3R, 4R) 7=-h^t:KP-3, 4- 




'H-NMR : mmi^X'^^m^m 18 3 <h— i!{o 
[##^!J18 8] (3R, 4R) - l-^>iy)V- 3, 4 -5^b F O^rx- 2 , 
5-tfDU 
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0 



N-CHoPh 



0 



L-Sem (3 0 g) ^^iS^yz^JVy^y (2 2m l ) ^=¥iyU> (15 0 



'H-NMR (DMSO-de) d : 4. 36-4. 40 (2H. m) , 4. 55 
(each IH, AB type d, J = 15Hz), 6. 26-6. 30 
(2H, m) . 7. 2 5 - 7. 3 5 (5H, m) . 

[##Fa8 9] (3S. 4S) -l-^>i^JV-3, 4-\daVz^>z^:t-JV 



18 8 ■r#fc'fb-€rtl dig) ^5^h^t:FD:7^> (110ml) \Z 

mmi-yK^^y^ ymit^j^^yj^yji^^^^'y^ (5. 6 9g) ^ii>b-r-:?jjD^fcc 
^^^iz^t^vimm-^B^z-mnumMmi^rco mm^. tk^'^l-jk (5. 7m o . 

1 5%7jcm^b:^hU'^A7j<^^ (5. 7ml) ^ tK (17. 1ml) (Dm\zmX 

x.7.y^)v^vn^^ir^^tizjz^mmit^m (6. 3 5 g) sr#feo 

'H-NMR (CDCI3) 5:2. 40-2. 44 (2H, m), 2. 88-2. 
92 (2 H, m), 3. 58 (each IH, AB type d, J=7. 




315 



wo 2004/058715 



PCT/JP2003/016783 



8Hz) , 4. 04 (2H. t, J=4. 2Hz) , 7. 2 5 - 7. 3 4 (5H,' 
m) . 

mmMiQoi ;A^>7.jv-^ym. os, 4s) -i-^>v;i/-4- c ( 



'H-NMR (CDCI3) 5:2. 76 (2H. dd, J = ll, 4. 6Hz), 
3. 08 (6H, s), 3. 64 (2H, d. J = 2. 5Hz), 3. 68-3. 
75 (2H. m), 5. 12-5. 15 (2H, m). 7. 27-7. 35 (5 
H, m) . 

[##^!J1 9 1] (3 8, 4S) -3, 4-HX C (^^;PX;1'31n— 

] - 1 -tfDU>^>:^?;w4^>^ t e r t - :7^5^;i/ xx^;p 



1 9 0 ^#fe'fb'&tl (1 . 5 7g)^l, 2 -e^iJ7nnX:57> (1 6m 
1) \zmi^^ly^U\ZX. iJ^DD^^l -^nDX9^;l/ (0. 7 3ml) 

6ml) ^tw^.immmmi'mmi^m^. mm. nm x^;p 

(3S, 4S) -3. 4-b^7.- [ {:^^)V7.)V-^:=-)V) 
tfPU5^> (1. 3 0 g) t bT#fco #e>n:fe*^ 

M:l:*^J::t)^>Ux5^;i/T^> (1. 4 0ml) CDMb;?^^W> (26ml) 




MsO 




N-Boc 
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IZ. -mMi^-t e r t -y^9-)V (1. 1 5ml) SJP^^fS^CT— Bj&Mi^bfe„ 
^a-^h^'^y4~ (mm. x5^;i/ x7.-x;i/ : -N^-y->= i : 9~i : i) \z 

Tmmvmm^^^m a. 4 0g) §#fe„ 

'H-NMR (CDC I3) 5:1. 4 7 (9H, s) , 3. 12 ( 6 H, s) . 
3/70-3. 73 .(2H, m), 3. 79 (IH, d, J=4. 5Hz), 3. 
82(1H, d, J = 4. 5Hz).5. 19(2H, br). 
[##^^!jl9 2] (3R. 4R) -3, 4 -5^T>? F - 1 - tf D U >^>:*/;P4^> 
m t e r t - ^^Jl XXt-;1/ 



#%^lll 7 Oi|Wl;|ifcbT, ###111 9 lT#/t'fb'ertlJi)^eMM'fb'g-J|^^#;^Co 
'H-NMR (CDCls) 5:1. 47 (9H, s), 3. 37-3. 46 (2 
H, m), 3. 64-3. 71 (2H, m). 3. 96 (2H. t, J = 3. 2 
Hz) . 

[##M193] (3R, 4R) -3-T5y-4- { [ (5-i>DD-r>F~ 

;i/-2--i';w :;^7;i/jj^x;p] t^/} tfa u >^>- 1 -:t);V/j^>m tert- 
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Boc 



CI 




H 



0 



'H-NMR (DMSO-de) (5:1. 39 (9H. s), 2. 95-3. 00 
(IH, m) . 3. 0 9-3. 13 ( 1 H, m) , 3. 5 2 (IH... dd, J = 
10, 6. 5Hz) . 3. 68 (IH, dd, J = 10, 7. 8Hz) , 4. 0 
4-4. 09 (2H, m) , 7. 16 (IH, s) , 7. 1 8 ( 1 H, s) , 7. 
42 (IH, d, J = 8. 5Hz) , 7. 69 (IH, d, J = l. 5Hz) , 
8. 50 (IH, d, J = 6. 5Hz), 11. 77 (IH, br). 
[##f!jl9 4] (3S) - 5 -rt^^VT^ h^t FP- 3 -:7^n;i/;^;WX^> 
m t e r t-y^^)]/ xx-7^;i^ 



(3S) - (-) -^h^\^\^t2- b -:r^'J - 3 - y'y:=.JVt})VJi^>m 



X7.7^;i/ (3. 3g) cD^h^fcFD:7^> (20ml) m^\z.. zi^Sti?- 



0 



BocHN 




0 
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t e r t -y^Jly U. 1 g) ^^ZSl 0 %n^z^^A^m (0. 4 g) ^iP^. 

:mm x.^jv x7.^)v=4 : 1) izxmmi^. mmit^<^ (i. sg) ^# 

'H-NMR (CDCI3) 6:1. 45 (9H, s), 2. 45 (IH, dd, 
J = 17. 8, 2. 7Hz) , 2. 86 ( 1 H, dd, J = 17. 8, 7. 3H 
z), 4. 12-4. 23 (IH, m), 4. 54-4. 62 (2H, m), 4. 
85-4. 95 (IH, m) . 

[##^!J1 9 53 (3 S. 4S) -4-T>'F-5-?r=^y5=-h^t:Hn-3- 



19 4 Tlffefb-^ii) ( 0 . 8 7 g ) h-^bFD:7^> (20ml) 
^^gJC, - 7 B-CJ^IT lMU5^'>At:7> ( h U U ;W) H ('T^h^t 

HD:7^>^|g, 8. 6 5ml) ^mTVS O^mm^VTco -Dl^^-V. v-h)V 

x>x;i/4Nn;i/TvF (1. 0 2 g) ©T^h^t; Ho:7^> (1 Omi) 

MPi. 5^mMWl^. h^) ^^Jl^uaiy^> (1. 7ml) ^tQX. t^^lC^ 

'7A^u^h^^y^— (^^it>:i^^ x^;i/ xxx;i/=4 : 1) \zxm 

0b, ^li'fb'&^J (0. 6 2g) §#feo 



0 



BocHN 




0 
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'H-NMR (CDC I3) (5:1. 4 6 (9H. s) , 4. 0 9 (IH, d t , 
J = 15. 3, 7. 6Hz) , 4. 12-4. 23 (IH. m) , 4. 37-4. 
50 (IH, m) . 4. 54 (IH, dd, J = 9. 0, 7. 6Hz) , 4. 8 
1 -4. 9 0 (1 H, m) . 

immmi 96] (3s. 4s)-4-{[ (5-^nP'i'>F-;i'-2— r 

t e r t -^^JV XX-7^;1/ 



BocHN 




'H-NMR (CDCI3) (5:1. 44 (9 H, s), 4. 01-4. 13 (1 
H. m) , 4. 2 0-4. 3 6 ( 1 H, m) . 4. 7 8 -4. 9 3 (2H, m) . 

6. 15 (IH. s), 6. 93 (IH, s). 7. 03-7. 11 (IH, m 
) , 7. 2 0 - 7. 2 8 (IH, m) , 7. 30 ( 1 H. d. J = 8. 8Hz) , 

7. 6 1 (IH, s) , 9. 2 7 (IH, s) . 

mmmi 97] (3S, 4S)-4-{[ (5-P^9^;V-4. 5. 6. 7-5=" 

b^tHP^^Tv^o [5, 4-c] tfU>>^>-2--r;v) :*f;i/4^:n;i/] r^y} 

_5_^:^y5-|.^t ]4D-3-:7^::i>'V:*';VA5>M t e r t X 
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0 



— y^l^ " NHBoc 

mmm9 0 tmm\zi.x. m%mi q s-vnrdt^^i)^^ (ss, 4s) -4 

'H-NMR (CDCI3) 6:1. 44 (9H, s) , 2. 52 ( 3 H, s) , 
2. 83 (2H, t, J = 5. 9Hz). 2. 79-3. 02 (2H, m). 3. 
74 (2H, s) , 4. 03-4. 12 ( 1 H, m) , 4. 21-4. 36 (1 
H, m), 4. 80-4. 95 (2H, m). 6. 14-6. 24 (IH. m), 
7. 76-7. 85(1 H, m). 

[##^!ll 98] 2- [ ( (3S) - 3- [ (tert -y^ h^'yt] 
Tsy] -2- { [ (5-ii7pp-r ;i/-2--r;W :tr;i//i^-;i/3 T^y} 
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CO,Et 




:^ (1. 0 g) . hUX5^;i/T5>' (1. Oml) ^Ji^y—Jl^ (20ml) \Z 
— 0P3iN;i/A : p^^y— ;i/= 9 8 : 2) tCXMMb, mmit^^ (0. 3 1 

g) ^nrco 

'H-NMR (DMSO-de) 6:1. 17 (3H. t. J = 7. OHz), 1. 
34 (6H, s), 1. 36 (3H, s), 3. 51-3. 63 (0. 6H, m 
) , 3. 7 2 - 3. 8 0 (2H, m) , 4. 06 (2H, q, J = 7. OHz) , 
4. 11-4. 23 (1. 4H, m), 4. 67-4. 8 2 (IH, m), 4. 
85-4. 91 (IH, m) , 6. 48 (0. 4H, d , J = 9. 5Hz) , 6. 
80 (0. 6H, d. J = 9. 5Hz) , 7. 10-7. 22 (2H, m) . 7. 
42 (IH, d, J = 8. 8Hz) . 7. 72 (0. 4H, d, J = 2. OHz 
) . 7. 73 (0. 6H, d, 3 = 2. OHz) , 8. 23-8. 31 (0. 6 
H. m) , 8. 3 4-8. 4 1 (0. 4H, m) , 8. 4 3 - 8. 5 0" (IH, 
m) , 11. 8 3 (IH, s) . 
[##^!)199] 2- ( (4R) -4-T^y-3- { [ (5-^PD-r>F- 
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'H-NMR (DMSO-de) 6:1. 17 (2H, t, J = 7. OHz) , 1. 
2 3 (IH, t. J = 7. OHz) , 3. 3 1-3.. 4 0 (0. 6 H, m) , 3. 
57 (0. 4H, d, J = ll. 2Hz), 3. 90-4. 23 (4H. m). 

4. 42 (0. 6H, dd, J = 12. 0, 6. IHz) , 4. 50-4. 60 
(0. 4H. m). 4. 62 (0. 6H, dd, J = 12. 0, 3. 9Hz), 

5. 12-5. 23 (0. 4H. m), 7. 17 (0. 4H, s). 7. 20 ( 
0. 4H, dd, J=8. 8., 2. OHz) , 7. 28 (0. 6H, dd. J = 
8. 8. 2. OHz) , 7. 30 (0. 6 H, s) . 7. 44 (0. 4H, d. 

J = 8. 8Hz) , 7. 50 (0. 6H. d. J = 8. 8Hz) . 7. 75 (1 
H. d. J = 2. OHz). 8. 20-8. 33 (IH. m), 8. 71-8. 
9 4 (3. 6H. m) , 9. 2 2 - 9 . 3 5 ( 0 . 4 H. m) , 11. 9 7 (0. 
4H, s) , 1 2. 4 4 (0. 6H, s) . 

[##f!j2 0 0] (3R. 4S) —4 - { [ (5 -^DP-r >F-;i/- 2 
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5.>m text -:f^)V X7>x;i/ 




m^mi 9 B ^mm\z\^xm^m 1 9 6-vnr^i\:.^mh;^^jv7s.> (4 o% 

'H-NMR (C.DCI3) <5:1. 43 (9H, s), 2. 90 (3H, s), 
4. 26 (IH, br. s) , 4. 36 (2H, m) , 4. 51-4. 52 (1 
H. m) . 5 . 3 5 ( 1 H, b r . s ) , 6 . 9 5 - 6. 9 9 ( 2 H, m) , 7 
22-7. 32 (3H, m), 7. 63 (IH, s), 8. 95 (IH, br. 

s) 

[##^!J2 0 13 N- [ (3S, 4R) -4-T5y- 1 2 -:t4^V 

tfDij5/>-3--r;v] -5-i7Dn-f >H-;w-2-:^;i/4^^+i-^ h 
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/ 



CI 




0 



^ftJ^o 'H-NMR (CDC I3) 6:2. 9 5 (3H, d, J = 5. IHz) . 
3. 91-3. 93 (IH, m), 4. 19' (IH, d, J = 3. 7Hz), 4. 
36 (IH, dd. J = ll, 1. 7Hz), 4. 48 (IH, dd, J = ll, 
2. OHz), 6. 90-6. 97 (2H, m) , 7. 21-7. 33 (2H, 
m) , 7. 62 (IH, d, J = 2. OHz) , 8. 9 0 ( 1 H. s) 
[###!|2 0 2] 3, 6->?tFP-l (2H) -J>ti)V^>m ter 



1, 2, 3, 6-xh^tHDhfu>^> (2. ^oe) tioxmrn-rv^)^ 
j^y^mm. (3.0ml) (Dm^^m\z.. —^me^- 1 e r t - y^^jv ( e . 5 5 g 



Boc 




N 
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■ ^tizj^r)^ mm^t^^ ( 5 . 0 8 g) ^m^o 

'H-NMRCCDClj) 6:1. 47 (9H, s), 2. 12 (2H, br. 
s) , 3. 48 (2H, t, J = 5. 6Hz) , 3. 88 (2H, br. s) , 
5. 6 0 (IH, br. s) , 5. 7 8- 5. 9 0 (IH, m) . 
[##^!|2 0 3] (3R*, 4S*) -3, 4 - f^h H U + i/- 1 - U >>^>:jt7 



mmm2 0 2^^nr^it^m (is. 4 5g) &T-feh-hu;i- (2oomi) 

IzrnMV. 7jc (38ml)-, 0. 0 3 Q'EJVmmit^^T.^^AyKmm (82ml 
) , N-y<^)l^)i^-^V> N-^^vF (2 3. 13g) ^iaX. MmzTl 

Mt^ X5^;l/ x:;i-x-;V=l : 3) gffl'fb'&t; (15: 0 g) ^mz.o 

'H-NMR (CDCI3) 6:1. 46 (9H, s), 1. 60-1. 7 3 (1 
H, m). 1. 77-1. 90 (IH, m). 2. 68 (IH. br. s). 2. 
80-3. 20 (IH, br), 3. 22-3. 32 (IH. m), 3. 42 ( 
IH, dd, J = 14. 3, 3. 4Hz) . 3. 5 0- 3. 6 2 (2H, m) , 
3. 77 (IH, brs). 3. 81-3. 92 (IH, m). 
[##{3^!l2 0 4] (3R*. 4S*) -3, 4 - tf X [ (^^JIXJIt^-JV) 
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I 
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- 1 - tf^u i^ytiJV^^>m t e r t -y^^Jl^ XX5";i/ 



Boc 
I 




OMs 

'H-NMR (CDCls) 6:l, 47 (9H, s), 1. 85-1. 97 (1 
H, m) . 2. 0 8 - 2. 2 0 ( 1 H. m) , 3. 0 0-4. 2 0 (4H, m) , 
3. 12 (6H, s) , 4. 85 ( 1 H. br. s) , 4. 94 ( 1 H, br. 
s) . 

[##^!J2 0 5] (3R*, 4S*)-3. 4 -S^Ti^ H- 1 - tf^U i^>:^;V3jf 

>M t e r t -:7^^;w x7v-T-;P 



Boc 
I 




##0t|l 7 0 hW\mzi.X. ###!I2 0 4T#;^c:'fb'&tl>^>^S^MYt;^tl^#;to 
■H-NMRCCDClg) (5:1. 47 (9H, s), 1. 70-1. 80 (1 
H, m) . 1. 9 0- 2. 0 0 (IH, m) , 3. 0 5-4. 0 0 (6 H, m) . 

[##«^J2 0 6] (3R*, 4S*) -3, 4-z^7^y-l-}d^^Jz^>tl)l^^ 
>m t e r t-y^^)V :l7.^)V 

327 



wo 2004/058715 



PCT/JP2003/016783 



Boc 




NH2 

'H-NMR (CDCI3) 6:1. 46 (9H, s) , 1. 4 8 - 1. 6 0 (2 
H, m) . 1. 80-2. 10 (4H, br) , 2. 85-2. 91 (2H, m 
), 2. 97 (IH, br. s). 3. 09 (IH, dd. J = 13. 6, 2. 
7Hz). 3. 74 (IH, dd, J = 13. 6, 4. 2Hz) , 3. 81 (1 
H, s ) . 

[##^!J2 0 7] (3R*, 4S*) -3-y^y-4- { [ (5-^na-r>F 

2 -<;!/) y^y} - 1 - tf^u >'>:^7;i-4^>m tert 



Boc 
I 




###!) 2 0 6 Tttfcfk-^il^ (3. 2 3g) ^N, N ->5^5=-;i-:^;i/A7 5 H ( 
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1 0 Om 1 ) h U X5^;i/T5 > ( 2 . 0 8ml) 5 2 Tr#fe 

^t^m (3. 8og) ^tux. mmzx 3 BmmwvTco ^mm^m&rmmv. 
0:1-10:1) izxnmL'. ^mi\:^m (2. 7 0 g) >tmco 

'H-NMR (DMSO-ds) 5:1. 40-1. 58 (3H, m), 1. 41 
(9H, s)., 1. 7 5 - 1. 9 0 (IH. m) , 2. 95 (IH, br. s) , 

2. 98-3. 05 (IH, m), 3. 19-3. 28 (IH, m), 3. 74 
(IH, dd, J = 19. 5, 15. 4Hz) , 3. 79 ( 1 H, br. s) . 

4. 04-4. 12 (IH, m) , 7. 17 (IH, dd, J = 8. 7, 1. 9 
Hz) , 7. 21 (IH, s) , 7. 42 ( 1 H, d, J = 8. 7Hz) , 7. 
68 (IH, d, J = l. 9Hz) , 8. 00 (IH, br. d, J = 7. 6H 
z),11.80(lH, s). 

[##M2 0 8] (3R*, 4S*) - 3-yS/-4 - { [ (5-^^JV-4, 

5, 6, 7 -5^ h^h HP5^yyD [5, 4-c] tf U >^>- 2 --f;!/) 



2 0 6 T^jfe'fb'&t/ (3. 2 3g) ^N, N -i^ :A^)V-^)\yAy ^ ]^ ( 
10 0ml) hUx^;l'75> (2. 08ml) ^M^tco 'A^^X. 




Boc 



wo 2004/058715 



PCT/JP2003/016783 



1 4 9 T^fe-fb-ertJ ( 3 . 8 3g) ^jJDx., ^?^T 3 B relM^bfeo ' 

\y> : :^^^-)V= 10:1-5:1) If^^ilb, mMit^m (2. 2 7 g) § 

'H-NMR (CDCI3) 6:1. 30-1. 62 (3H, m), 1. 47 (9 
H, s), 1. 78-1. 88 (IH, m), 2. 51 (3H, s), 2. 81 

(2H, t, J = 5. 9Hz) , 2. 8 5 - 2. 9 8 (3H, m) , 3. 00- 
3., 15 (2H, m), 3. 71(2 H. s), 3. 80-4. 15 (3H. m 
), 7. 79 (IH. br. s). 

[##^•12 0 9] (3R*, 4S*) -3-T^y-4- { .[ (5-y)\^:tU-t> 
2 --r;V) tJ)V^::^M T^J} - 1 -tf^>Ji^>*;W3i^>m ter 



Boc 

I 




'H-NMR (CDCI3) (5:1. 40-1. 70 (3H, m), 1. 48 (9 
H. s). 2. 79-2. 92 (IH, m), 2. 99-3. 14 (IH. m). 
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4. 00-4. 23 (3H, m), 6. 85 (IH, s), 7. 04 (IH., t 
d. J = 9. 0, 2. 4Hz) , 7. 0 7 - 7. 2 0 ( 1 H. br). 7. 27 

(IH, dd, J = 9. 0, 2. 4Hz) , 7. 35 (IH, d, J = 9. 0, 
4. 4Hz) , 9. 2 5- 9. 5 0 ( 1 H, br) . 
MS (ESI) m/z : 3 7 7 (M + H) ^ 

[#%F!]2 10] (3S, 4R) -S-Tv'H-S- { [ (^>v^;l-^^^v) 




NHZ 

##'f^!j 16 8 -r^tfe ( 3 s , 4 s ) -it^m (ffiStt-fb-B-tl) ( 7 . 1 g) <D 
mt:^^U> (10 0ml) mmz. ^-KJ^T h U X5^;1/T ^ > (4. 8 0ml) 
*3J:tX:^<l:^^>X;i/5^n;i/ (1. 5 5ml) ^Jli^^ljtTb, >X<^T 3 0 :«'Ppm 

imt^x MEET^*S^^*b. ^iS7>X;ixsJ^x;H* (9. 2 0g) §#feo #e> 
n;tp^^>X;i/5lNx;W*^ Ti>Mb:^h U'^A (5. ,6 4g) *5J:r/N, N-i>^ 

^jp^jij^T^}^ (10 0ml) -^^^fi^^m-^mm^. s oxzx^z ommup^i^ 

4 2 g) §#fcc 
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'H-NMR (CDCI3) 6:1. 24 (3 H, t, J = 7. IHz), 1. 4 
3 (9H, s) , 2. 5 6 -2. 6 8 (2H. m) , 3. 4 8- 3. 6 0 (2H, 
m), 3. 88-3. 97 (IH, m), 4. 04-4. 20 (3H, m), 4. 
88-4. 97 (IH. br), 5. 10 (2H. s), 5. 60-5. 75 ( 
IH, br), 7. 30-7. 40 (5H, m). 
.MS (ESI) m/z : 4 3 6 (M + H) 

[##^!|2 11] (4S, 5R) .- 5- C ( t e r t -7'h^>';^j;W4^:=.;l/) 7 



H 




H NHZ 

2 10 -Vntc^t^^ ( 5 . 4 2 g ) (DXi57 y — ;V (15 0ml) , 7^ h 

^tHa:7^>(io. 0ml) m-^mmK. v>}^^-mm (2. 7ig)^ 

Har7^> (3 0ml) mm^V. hUX5=-;PT5> (3. 0ml) ^MX. ^ 

nD7}s;pA : ^^y-;i'=2 5 : 1) izxmmi^. mmit^^ (2. 5 0 g) ^ 

'H-NMR(CDCl3) 6:1. 44 (9 H, s), 2. 30-2. 50 (1 
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H, br), 2. 65-2. 90 (IH, br), 3. 15-3. 30 (IH, 
br), 3. 35-3. 65 (IH, br), 4. 00-4. 25 (2H, br 
) , 5. 1 1 (2H, s) , 5. 5 5 - 5. 6 0 ( 1 H, br), 5. 65-5. 
9 0 (IH, br) , .6. 2 5 - 6. 5 5 ( 1 H. br) . 7. 2 8-7. 4 0 

(5H, m) . 
MS (ESI) m/z : 3 6 4 (M + H) ^ 

[##^[12 12] (3R, 4S) -3- I (t e r t -^h^zytl)Vy^=:.)l) 7 



2 11 -cnr^^t^^ ( 2 . 4 9 g ) h^tFp:7^> (70mi) 
3 4. 0ml) ^myv. m^\zmuizmi^rj:-^^B2 ommM.wvr^o 

m\z:^^y-)l (10 0ml) ^MX. MEET^«^^*b7tc '^^nfcmmz. 
X.^ y—Jl (4 5ml) , tK (5ml) ^ ^^ZSh V X.^J17 ^> (10ml) 

Jl^tl^J^^d-^h^^^y-^— i^au-iisJVA : : 7j<= 7 : 3 : 1, T 

js) mmi\:,^m (i. eig) ^m^o 

'H-NMR (CDCI3) 6:1. 44 (9H, s), 1. 65-1. 72 (2 
H, m), 2. 67 (IH. t, J = 12. 0Hz).2.82 (12 H. d. 
,J = 12. OHz) , 2. 90-3. 10 ( 1 H, br), 3. 60-3. 80 
(2H, m) , 3. 9 0-4. 0 0 (IH. m) , 5. 0 0 - 5. 2 0 (2H, 




H 
N 



H 



NHZ 
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m), 5. 40-5. 60 (2H, br), 7. 25-7. 74 (5H, m). 
MS (FAB) mXz : 3 5 0 ,(M + H) * 

[##^!12 13] (3R, 4S) -1-7^^^)1-4- { C 



'H-NMR (CDCI3) (5:1. 44 (9H, s), 1. 85-2. 15 (2 
H, m), 2. 07 (1. 5H, s), 2. 14(1. 5H, s). 2. 75- 
2. 90 (IH. m), 3. 10-3. 20 (0. 5H, m), 3. 25-3. 
35 (0. 5H, br. d, J = 14. 2Hz), 3. 65-4. 05 (3H, 
m) , 4. 3 8 -4. 4 7 (0. 5H, br. d, J = 13. OHz) , 4. 5, 
4-4. 63 (0. 5H, m), 4. 69-4. 83 (IH, br), 4. 98 
-5. 20 (2. 5H. m), 5. 90-6. 05 (0. 5H. br), 7. 3 
0-7. 4 0 (5H, m) . 
MS (ES I) m/z : 3 9 2 (M + HO . 
[#%fll2 14] (3R, 4S) - 1 -y-fe5^;i/-4- { [ {S-^UU-^>]^ 




NHZ 
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e r t -y^^-Jl XX7=-;i/ 



H 




0 



CI 



##M2 1 S^ttfe'Tb-S-tl (7 4 5mg) <DJL^y—Jl (50ml) mmiZl 
0%/'^^>^K7M.mm (5 3 2mg) ^JP;^, 7j<*^H^T^?^-n 6 Btrem^b 

5 -^an-r >H-;i/- 2 -;^;p3}?>m (4 6 7mg) irm^m 6 8 tmm\zm 

'H-NMR (CDCia) (5:1. 5 2 (9 H, s), 1. 60-1. 80 (2 
H, m). 2. 12 (IH. s), 2. 16 (2H, s), 2. 30-2. 45 
(0. 5H, m) , 2. 6 7 - 2. 8 2 (0. 3H, m) , 2. 8 9 (0. 7 H, 
d, J = 13. 7Hz) , 3. 23 (0. 7 H, t, J = 12. 9Hz), 3. 
37 (0. 3H, d, J = 13. 7Hz), 3. 81-3. 95 (IH, m), 
4. 05-4. 33 (2H, m), 4. 62-4. 72 (0. 3H, br), 4. 
77 (0. 7H. d, J = 13. 7Hz), 5. 10-5. 27 (IH. m), 
6. 8 1 (0. 3H, br. s) , 6. 85 (0. 7 H, s) , 7. 21 (IH, 
br. d, J = 8. 8Hz), 7. 34 (IH, d, J = 8. 8Hz), 7. 5 
7 (0. 3H, br." s) , 7. 6 1 (0. 7H, s) , 8. 5 5 -8. 6 5 ( 
0. 5H, br) , 9. 4 3 - 9. 5 3 (0. 7H, br) . 9. 60-9. 7 
0 (0. 3H, b r) . 
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MS (ESI) m/z : 4 3 5 (M + HO . ' . ' 

[#:^^J2 15] (3R, 4R) -5-Te^H-3- { [ (^>z^)V:t^zy) 



##^!|2 1 0 i:|nIiltc:bT> m^mi 6 8T#;fe (3R, 4S) -it^^m 

'H-NMR (CDCI3) (5:1. 23 (3H, t, J = 6. 6Hz) . 1. 4 
2 (9H, s) , 2. 51-2. 63 (2H, m) , 3. 4 3-3. 5 0 (2H, 
m), 3. 84-3. 92 (IH. m), 4. 03-4. 23 (3H, m), 5. 
10 (2H. s), 5. 11-5. 24 (IH, m), 5. 54-5. 60 (1 
H, m) , 7. 3 2-7. 4 4 (5H, m) . 
[###!|2 16] (4R, 5R) -5 - C ( t e r t -y^ h=^i^tlJV-^:=-)V) T 



Boc 



HN 




NHZ 




H NHZ 
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'H-NMR (DMSO-dg) 6:1. 3 5 (9H, s) , 2. 19 ( 1 H, d 
d, 1 = 17. 4, 9. IHz). 2. 41-2. 51 (IH. m), 2. 97 
(IH. t, J = 9. IHz), 3. 0 0-3. 11 (IH, m), 3. 51- 
3. 64 (IH, m), 3. 67-3. 73 (IH, m), 5. 00 (2H. s 
), 6. 71-6. 80 (IH. m), 7. 20-7. 30 (5H, m), 7. 
44-7. 52 (IH, m), 8. 30 (IH, s). 

[##M2 17] (3R, 4R) -3- [ ( t e r t -y^ h^i^tl J\y:^^:=.JV) T 

ay] h°^Ui^>-4. — (jvti)W^^ym xx7^;i/ 



fee 

'H-NMR (CDCI3) 6:1. 39 (9H, s) , 2. 05 (2H, d, J 
= 12. 9Hz), 2. 40 (IH, t, J = ll. OHz), 2. 63 (IH, 
t, J = 12. OHz), 3. 09 (IH, d, J = 12. OHz), 3. 31 

(IH, d, J = ll. OHz), 3. 42-3. 53 (2H, m), 4. 80 
-4. 91 (IH, m) , 5. 09 (2H, s) , 5. 2 3 - 5. 3 2 ( 1 H, 
m) , 7 . 3 4-7. 4 1 ( 5 H. m) . 

[#%f!|2 18] (3R, 4R) -l-T±^JV-4- { [ (^>z^)V:t=¥z^) 




H 
N 
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r^o . ■ . . 

'H-NMR (CDCI3) 6:1. 42 (9H, s), 1. 53-1. 67 (1 
H, m) 1 . 8 9 - 2. 0 0 ( 1 H, m) , 2 . 09 ( 1 . 5 H, s ) , 2 . 
15 (1. 5H, s) , 2. 57 (IH, t, J == 1 2 . OHz) . 2. 78 ( 
IH, t, J = 12. OHz), 3. 20-3. 30 (IH, m), 3. 40- 
3. 56 (2H, m), 4. 23-4. 31 (IH, m), 4. 45-4. 56 
(IH, m), 5. 01-5. 08 (IH, m), 5. 10 (2H, s), 7. 
3 2 - 7 . 4 4 ( 5 H, m) . 

[###il2 19] (3 R, 4 R) - 1 -r±^)l- 4- { [ (5 - ^DD-r >H 

-;w-2--r;u) ti)V^:=.)vi t^j) h!^u>^>-3 — ( MjuAs.>m t 
e r t - y^ji xx^;p 
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V 



Boc-N 



H 




H 



CI 



0 



fee 

.'H-NMR (CDCI3) 5:1. 35 ( 9 H, s) , 1. 4 2 - 1. 5 6 (2 
H, m). 2. 00-2. 10 (IH, m), 2. 12 (1. 5H, s), 2. 

17 (1. 5H. s), 2. 31-2. 43 (IH, m), 2. 67-3. 00 
(IH. m), 3. 55-3. 63 (IH, m), 3. 78-4. 00 (IH, 
m). 4. 03-4. 21(1 H, m), 4. 78-5. 24 (2H, m), 6. 

91 (0. 5H, s) . 6. 92 (0. 5 H, s) , 7. 2 2- 7. 3 2 ( 1 H, 
m) , 7. 33 (IH, d, J = 8. 8Hz) , 7. 58 ( 1 H, s) , 9. 4 

5 (0. 5H. s), 9. 51 (0. 5H. s). 

[##{f!j2 2 0] (3R, 4 S) - 3 - [ ( t e r t T 

-1- (2 -^h=¥>'7±^)i) b°^'j v>-4-'r;i/:^?;i/A$>^ ^ 
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OMe 



Boc— N 
H 




NHZ 



'H-NMR (CDCI3) 5:1. 44 (9H, s), 1. 70-2. 15 (2 
H, m) , 2. 7 0 - 2. 8 5 ( 1 H. m) , 2. 9 0- 3. 3 0 (IH. m) , 
3. 35-3. 70 (1H. m), 3. 43 (3H, s). 3. 75-3. 90 

(2H, m) , 3. 9 0 -4. 2 5 (3H, m) , 4. 4 0-4. 8 0 ( 1 H, 
m), 5. 05-5. 09 (IH, m). 5. 10 (2H, br. s), 7. 3 
0-7. 4 0 (5H, m) . 
MS (E S I ) m/z : 3 2 2 (M + H+) . 

[#%^!l2 2 1] (3R, 4S) -4- { [ >}^—)V- 2 — ( 

) ;t;;P3}^-;l/] r^J) -l - (2 - h=^zyy^^)V) tf^U ^^>- 3 --r;i/ 
;^7;W^^5>M t e r t - y^'^Jl x.7.y^JU 
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OMe 



Boc— N 
H 




0 



CI 



0 



H 



'H-NMR (CDCI3) 5:1. 52 (9H, s), 1. 60-1. 80 (1 
H. m), 2. 20-2. 40 (IH, m), 2. 70-2. 80 (0. 6H, 
m), 2. 90-3. 00 (0. 4H, m), 3. 15-3. 30 (0. 4H, 
m). 3. 32-3. 40 (0. 6H. m). 3. 46, 3. 49 (total 

3H, each s) . 3. 8 5 -4. 3 0 (5H, m) . 4. 55-4. 8 
0 (IH, m), 5. 11 (0. 4H, br. s), 6. 05 (0. 6H, br. 
s) , 6. 86 (IH. s) , 7. 20 ( 1 H, dd, J = 8. 7. 2. OHz 
) , 7. 33 (IH, d, J = 8. 7Hz) , 7. 61 ( 1 H, s) , 8. 40 
-8. 60 (IH, m), 9. 41 (IH, br. s). 
MS (FAB) m/z : 4 6 5 (M + HO . 
[##^•12 2 2] (3R, 4R) - 3- [ (t e T t-^h^>'tlM:=^)V) 7 

^y] -1- (2 -p^ h4^e/Tiz5^;i/) t°^Ui^>-4 — ( ji^tiJiA^ym ^ 
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'H-NMR (CDGI3) (5:1. 41 (9H, s), 1. 45-1. 67 (1 
H. m), 2. 01-2. 14(1H, m), 2. 63 (IH, t, J = 12. 
OHz), 2. 75 (IH, t, J = 12. OHz), 3. 20-3. 30 (1 
H, m) . 3. 3 2-3. 4 1 (5H, m) , 3. 4 4- 3. 5 6 (2H, m) , 
4. 21-4. 32 (1H, m), 4. 50-4. 63 (IH, m). 5. 03 
-5. 08 (IH, m), 5. 09 (2H, s), 7. 32-7. 40 (5H, 
m) . 

[##^!l2 2 3] (3R. 4R) -4- { [ - -i? UU^ > \i~)V- 2 --i )V 
) tl)V^-)V'\ TSy} -1- {2-}^h^zyr^^)V) tf^U>5>- 3 —r;!/ 

ti)vn^>m t e r t xx5^;i/ 
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OMe 




N 



CI 



Boc-N 
H 



0 



H 



'H-NMR (CDClg) (5:1. 35 (9H, s), 1. 41-1. 56 (2 
H, m) , 2. 11-2. 23 (0. 5H, m) , 2. 3 4- 2. 5 0 (0. 5 
H, m), 2. 78-2. 89 (0. 5H, m), 3. 01-3. 12 (0. 5 
H, m) , 3. 42 (5H, s) , 3. 4 5 -3. 5 6 ( 1 H, m) , 3. 78 
-3. 89 (IH, m), 4. 00-4. 21 (2H, m), 4. 78-5. 2 
1 (2H, m) , 6. 91 (0. 5 H. s) . 6. 93 (0. 5 H, s) . 7. 
23 (IH, dd, J=8. 8, 2. OHz) , 7. 33 ( 1 H, d, J=8. 
8Hz) , 7. 59 (IH, s) , 9. 37 (0. 5 H, s) , 9. 54 (0. 
5H. s) . 

m^mz 2 41 (3R, 4S) -3 - { [ (^>i^)l:t=^zy) tlJV-^:z)V] T 
-4- [ (tert -y''h^iy:^)V^:=^)l) 7^7] - 5 - { [ t e r t 

(>?:7aa-;i/) ->u;W :^-^~>} x5^;i/ xx5";w 
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TBDPSO 




NHZ 

16 8 -ettfe ( 3 R, 4 s ) —fb^.^i mmmt^m) ( o . ? 4 g) 

(DN, N->5^5^;l/5}^;l/A.T5 F (30ml) mmz. tK^^T h U x^;i/y 5 > 
(0. 4 7ml) . ^ ^yV—JU (0 . 1 9 s) ^ ^^iSt e r t -y''^J]/^U 

u-jyx.-)Viy'yy (0. 7ml) ^m^klBPi.. '^^\zmu\zmL'ts.i)^^A^m 

m. X^;|/ xX7";i^=8 : 1) ^CXffl^b. MYb'&tl (0. 8 5g) ^f#7Co 
'H-NMR (CDCI3) <5:l. 07 (9H, s). 1.19 (3H, t, J 
= 7. 4Hz), 1. 40 (9H. s), 2. 40-2. 50 (IH, m), 2. 
60 (IH, dd, J = 15. 9, 4. 5Hz) , 3. 5 6 - 3. 6 7 ( 1 H, 
m), 3. 74 (IH, dd. J = ll. 2, 4. 5Hz). 3. 78-3. 8 
9 (IH. m)-. 4. 0 8 (2H, q. J = 7. 4Hz), 4. 21-4. 30 

(IH, m), 4. 99-5. 13 (3H, m), 5. 41-5. 52 (IH. 
m), 7. 40-7. 53 (6H, m), 7. 60-7. 72 (4H, m). 

[##f!l2 2 5] (3R, 4 S) -4 - [ ( t e r t -:/hc^>':?!j;l/3i^x;i.) T 
5/] -5 - { Ctert-:/^;l/ {i>y3^-)V) i^u;!/] :r+~>} - 3- { [ 

(5 -^pP'r>K-;i/2--r;i/) ;^j;i/Ji^x;i/] T^y} x5^;i/ xx 
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NHBoc 



TBDPSO 





CO^Et 



CI 



HN 



'H-NMR (CDCI3) (5:1. 10 (9H, s) , 1. 20 (3H, t, J 
= 7. 4Hz), 1. 32 (9H. s), 2. 40-2. 52 (IH, m), 2. 
71 (IH, dd, J = 15. 9, 4..5Hz), 3. 67-3. 81 (2H, 
m), 4. 00-4. 20 (2H, m). 4. 56-4. 74 (1H, m), 5. 
00-5. 11 (IH, m) , 6. 81 ( 1 H, s) , 7. 21 ( 1 H. dd, 
J = 8. 8, 2. OHz) , 7. 32 ( 1 H, d. J = 8. 8Hz) , 7. 40 
-7. 50 (6H, m), 7. 58 (IH, d, J = 8. 5Hz), 7. 63- 
7. 7 4 ( 5 H, m) , 9 . 0 1-9. 1 4 ( 1 H, m) . 
[##^J2 2 6] (3R*, 4R*) -3- { [ (5-;^^;i'-4, 5, 6, 7- 
^h^tHP^ryn [5, 4-c3 \fVi^>-2-'iJV) r^y 

} -1, 1 -i^^t^y^^itb FP- 1 -5^:^tf^>-4--r;w;^;p/^^5>M 

t e r t -^5^;^ XX5^;i/ 
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N 
H 



N 



NHBoc 



'H-NMR (CDCI3) (5:1. 43 ( 9 H, s) , 2. 3 0 - 2. 3 7 (2 
H, m), 2. 51 (3H, s), 2. 82-2. 85 (2H, m).'2. 92 
-2. 95 (2H, m), 3. 17-3. 20 (4H, m), 3. 40-3. 4 
3 (IH, m), 3. 69-3. 7.7 (2H, m), 3. 97-3. 98 (IH, 
m), 4. 98 (IH, br), 5. 25 (IH, br). 
[##^d2 2 7] N- (3R*. 4R*) -4-T5y-l. 1 -i^:t^V^^-^ 
b Fn- 1 -^:^tf 3 --r;W - 5 4, 5, 6, 7->-h^h 

HP5"yv^p [5, 4-c] ^^ji^>-2-tijv-t^^^^\^ m.m^ 



'H-NMR (DMSO-dg) (5:2. 29-2. 33 (2H, m), 2. 93 
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(3H, s) , 3. 16 (2H, b r) , 3. 40 (2H. br) , 3. 52 ( 
2H. br). 3. 69-3. 76 (3H, m). 4. 48 (IH, br), 4. 
71-4. 82 (2H, m), 8. 34 (2H, br), 8. 82 (IH, br 
) . 

MS (ESI) m/z : 3 4 5 (M + H) ^ 
[##jr!j2 2 8] (3R*, 4R*) - 3- { [ ( 5 - i> P D-f > ;)/- 2 --f 

}V) ^Ji/Ji^ri;!/] T^y} -1. 1 -i>:^4^v^4^+M:i Hn- 1 -^:tl^5>- 
4— r;i/:^7;wt^>M ter.t-^'f-JV :r.7.'T)V 



0 




###116 8 i:|WItiJ;:L.T. ###!j 1 7 9 Tttfe (3R*, 4 R*) -it^^m 

Stt'Tb-^ti) i:5-i7DD-i'>F-;i/-2-:^7;i'j}K>^5&^e>^ MYk-^^i^ftJ^Co 

'H-NMR (DMSO-dfi) d : 1. 34 (9H, s) , 2. 09 (2H, b 
r) , 3. 07 (IH, d, J = 12. 6Hz) , 3. 2 4-3. 2 8 (IH, 
m) , 3. 4 8 (2H, b r) , 4. 12 ( 1 H, b r ) , 4.5 3 (1 H, b 
r), 7. 04 (IH, s), 7. 16-7. 18 (2H, m), 7. 44 (1 
H, d, J = 8. 7Hz). 7. 6 7 (IH. s), 8. 3 7 ( 1 H, br). 
11. 8 1 (IH, s) . 
MS (ESI) m/z : 4 4 2 (M + H) 
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2 2 9] N- [ (3 R*. 4 R*) - 4 - T ^ 7 - 1 , l-vrt^V^^' 

Hp - 1 -5^:ttf^>- 3 -^M - 5 -^uu^>]^—)l^- 2 , 



'H-NMR (DMSO-dg) (5 : 2. 2 4- 2. 3 3 (2H, m) , 3. 43 
-3. 55 (3H, m), 3. 60-3. 66 (IH, m), 3. 77 (IH, 
br) , 4. 7 5-4. 7 9 (IH. m) , 7. 18-7. 21 (2H, m) , 
7. 46 (IH. d, J = 8. 8Hz) , 7. 72 (1 H. d. J = l. 7Hz 
), 8. 39 (2H, br). 8. 58 ( 1 H, d, J = 6. 8Hz). 11. 
9 3 (1 H. s) . 

MS (ESI) m/z : 3 4 2 (M + H+) . 

[##^!j2 3 0] (3R% 4S*) - 3- { [ (5 - ?^9-J\^- 4 , 5. 6, 7- 
^h^t HP5^T^/0 [5, 4-c] t!U>^>-2 — (JV) T^/ 
} -1, 1 -5^:t+y^^^+i-b Hn- 1 -^:^h°^>- 4 --r;i/:^/;wt$ >M 
tert-y^;i/ xx-7^;i/ 





NH 



N 
H 
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'H-NMR (CDCI3) 5:1. 32 (9H, s), 2. 14-2. 24 (1 
H, m), 2. 33-2. 38 (IH, m), 2. 50 (3H, s), 2. 78 
-2. 83 (2H, m) , 2. 8 6 - 2. 9 5 (2 H, m) , 3. 08-3. 1 
4 (3H, m) , 3. 55 (IH, d, J = 13. 4Hz) , 3. 68 ( 1 H, 
d, J = 15. 5Hz), 3. 7 2 (IH, d, J = 15. 5Hz), 3. 8 6 
-3. 88 (IH, m), 4. 45-4. 53 (IH, m). 4. 75 (IH, 
d, J = 8. 5Hz) , 7. 76 ( 1 H, d, J = 8. 3Hz) . 
MS (ESI) m/z : 4 4 5 (M + H) \ 

2 3 1 ] N- [ (3 R*. 4S*)-4-T5y-l, 
itt HD- 1 -5^:ttf^>- 3 --r;!/] - 5 -p<5^;l/-4, 5, 6, 7-^b^ 
bFu^^Ty'P [5, 4-c] t:U>^>- 2 H mMM 
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'H-NMR (DMSO-dg) 5:2. 03-2. 12 (IH, m), 2. 51 
(IH, br) , 2. 93 (3H. s) , 3. 14 (2H, d, J = 12. 2H 

z) , 3. 28 (2H, br) , 3. 3 3 ( 2 H, br) , 3. 48 (3H, b 

r) , 3. 72 (2H. br) , 4. 49 (2H, br) , 4. 71-4. 74 
(IH. m), 8. 38 (2H, br), 9. 21-9. 24 (IH, m). 

MS (ESI) mXz : 3 4 5 (M + HO . 
C###!l2 3 2] (3R*, 4R*) -3 - { [ ( 5 - :7;l/:t n > H-JI/- 2 - 

-iJV) r^/} -l, i -v?:t^y^^+l-fc Hn- i -5^:ttf 

-4-'f ;i/;^7;wts>m t e r t -y'9-)V xx-T-;!/ 



0 
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0^m6 8 tmm\ZLx\ #%f!)17 9T#fe (3R*, 4R*) -ih^S^ 

'H-NMR (DMSO-de) <5:1. 37 (9H. s), 2. 10-2. 13 
(2H, m). 3. 06 (IH, br), 3. 37-3. 49 (3H, m). 4. 
13 (IH, br), 4. 57 (IH, br), 6. 95-7. 01 (2H. m 
) , 7. 14 (IH, br) . 7. 30 ( 1 H, d , J = 8. 5Hz) , 7. 4 
1 (IH. dd, J = 8. 8, 4. 5Hz) , 8. 28 ( 1 H, br) , 11. 
6 8 (1 H. s ) . 

MS (ESI) m/z :"4 2 6 (M + H+) . 

C###!l2 3 3] N- [ (3R*, 4R*) - 4-y ^ y - 1 , 1 -i^:t^'y^^ 
•y-b KO- 1 3 --iM - 5 -yjV:tU'i >]^—JV- 2 -tlA^ 

^1)-^ H mmm. 



'H-NMR(DMSO-d6)-6:2. 25-2. 31 (IH, m), 2. 47 ' 
(IH, br) , 3. 30 (IH, br) , 3. 4 9- 3. 5 3 (2H, m) , 





NH 



N 
H 
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3. 6 0 - 3. 6 6 (IH, m) , 3. 78 ( 1 H, br) , 4. 79 (IH, 
br). 7. 01-7. 05 (IH, m). 7. 21 (IH, s), 7. 38 ( 
IH, d. J = 9. OHz) , 7. 44 ( 1 H, dd, J = 8. 8, 4. 4Hz 
), 8. 40 (2H. br). 8. .56 (IH, br), 11. 81.(1H. s 
) . 

MS (ESI) m/z : 3 2 6 (M + H+) . 
[#^#112 3 4] (3R) -3-.{ [ (^>i^)Vt^iy) tl)\^'^=:.M T^J) 
-4- [ ( t e r t T5>] -5-:t^V^^m X.^ 




NHZ 

##^J16 8T?#fe (3R, 4S) -it-^m (ift&tt'ft'&W (0. 5 e) ^ ■ 
>^><.5^;V7;;i/^^>^F (6. 8 ml) . *5 J:^? h U X^;i/T5 > (2. 6ml) 

^^^r^^m^mm^z. ^^aTHm«^tfUi^>ig:^ (i. 5g) ^f^^tcijpx, 
M x9^;i/ xx^;p=3 : 1) mmit^^^ (o. 5 ig) 

'H-NMR (CDCI3) 5 :1. 25 (3H, t, J = 7. 4Hz), 1. 4 
4 (9H, s) , 2. 51-2. 70 (2H, m). , 4. 01-4. 23 (2H, 
m), 4. 45-4. 67 (IH, m). 5. 00-5. 23 (2H, s), 5. 
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2 4-5.4 2 ( 1 H, m), 7. 23-7. 43 (5H. m). 9. 63 (0.' 
5H, s) , 9. 6 7 (0. 5H, s) . 

[##M2 3 5] (4R) - 5 - [ ( t e r t -y^ h^i^tl )V:^[^:=^)V) T^Jl 

- 1 -^5=-;i'-2-:r^vi^^u v>-4-'i';ix:^;wt5>M xx 




^mm2 3 A-v^Tz-ih-^m (o. 5ig) ©x^y— ;i/ (lOm.i) mi^\z.. 

^J^Titm (0. 2 7ml) ^^lS2yL^'^)Vr^> (-T- h ^ t H D :7 ^ >M?^v 

1. 0ml) ^wAMx. '^.^\z.'^u\z.miyt^ii^^i'mm^w\^fzi^^. v-t/tk 

*'fb5i^'^*:^hU'^A (0. I5g) ^JP;ll SBtr^m^b/to 'Rmm^^uu 

;VX> (2 0ml) (C^^bfco hUx^^jl/T^^ (2ml) ^JDX. 

(^ on7j>;i^A : y^iJ^y— ;l/= 9 8:2) tCTffi^b. =1^ 
M<b-&#J (0. 2 8 g) ^#rc„ 

'H-NMR (DMSO-de) 5:1. 36 (3. 6 H, s) , 1. 38 (5. 
4H, s) , 2. 2 2 - 2. 4 3 ( 1 H, m) , 2. 44-2. 61 (IH. m 
),2. 72(1. 2H. s).2. 80(1. 8H. s) , 3.10 (0. 5 
H, dd, J = 12. 5, 8. 3Hz), 3. 21-3. 30 (0. 5H, m), 
3. 3 3 -3. 4 5 (IH, m) , 3. 5 6 - 3. 8 2 (1 H, m) , 3. 8 9 
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-4. 00 (IH, m) , 4. 94 (IH, d. J = 8. IHz) , 5. 00 ( 
1. 2H. s) , 5. 01 (0. 8H, s) , 6. 8 9 - 7. 0 2 (0. 5 H, 
m) , 7. 2 3-7. 4 4 (5. 5H, m) . 

[##^112 3 6] (4R) -4- { [ (5 -i^aa-OH-;!/- 2 --f;!/) tiJV 
^-M T^y} - 1 -^5^;V-6-:t^Vt:^US^>-3-'f;l/;^3;WN*5>m 
t e r t -y^'^^JV XX •x;!' 



'H-NMR (DMSO-dfi) 5:1. 24 (5. 4H. s) , 1. 35 (3. 
6H, s), 2. 43-2. 56 (2H, m), 2. 80 (3H. s), 3. 1 
0-3. 20 (IH, m), 3. 30-3. 52 (IH, m), 3. 83-3. 
9 1 (0. 4H, m), 4. 02-4. 10 (0. 6H, m), 4. 20-4. 
31 (0. 6H, m), 4. 43-4. 54 (0. 4H, m), 6. 94 (0. 
6H. d, J=8. IHz) , 7. 08 ( 1 H, s) , 7. 16 (IH, dd, 
J = 8. 8, 2. OHz) , 7. 42 ( 1 H, d, J = 8. 8Hz) , 7. 69 
(IH, d, J = 2. OHz) , 8. 30 (0. 4H, s) , 8. 36 (0. 4 




H 
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H, d, J = 7. 3Hz) , 8. 43 (0. 6 H, d, J = 8. 3Hz) . 11. 
7 5(0. 6H, s) , 11. 7 8 (0. 4H. s) . 

2 3 7] 4 - ( tf' J 4 --f ^MMM 



4-:7*D^t!U5^> mmmiii. 7s) i:4-:^7;V3}^=^v:7ain;i/7}^n> 

M ( 1 0 . 0 g) ^ h;i/X> (2 5 0ml) -7j< (2 5 0ml) (^M'&^^i-^ 

(hu:7xn;P7jNx:7^- » /i^s^'^i^ (o) (5. og) <h 

MyK^mi- h ^ 2^ (2 5. 4g) ^|lg;^iD^T> 1 2 0 t:^ 1 9 BtWJlP^M'^ 

jl^l»^bT|)ftH-r^H#^^mb> ^Iffljb'&t) (8. 3 7 g) ^#feo 
'H-NMR (DMSO-dfi) 5:8. 11 (2H. d. J = 8. 8Hz) , 8. 

14 (2H, dJ = 8. 8Hz) , 8. 35 (2H, d, J = 6. 6Hz) . 8. 

9 7 (2H, d, J = 6. 6Hz) . 

MS (FAB) m/z : 2 0 0 (M + H) \. 

[###ii2 3 8] 4- (ifU5^>-4-'fji/) ^m§^ xx7^;i<' 



##1^!] 2 3 7 Tr^fcfb-a-i^ (12. 4g) 7 — ( 2 0 0 m 1 ) tc^^? 

^MTMm (5ml) ^tn^xsmmivimmmi^r^o Kmi^TW:. mm^ 





COOMe 
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xxmiti^. mm^h^m o. seg) ^ntc. 

'H-NMRCCDClg) (5:3. 96 (3H, s), 7. 54 (2H, d, J 
= 5. 9Hz) , 7. 71 (2H, dJ = 8. 3Hz) . 8. 16 (2H. d, 
J = 8. 3Hz) , 8. 71 (2H,' d, J = 5. 9Hz) . 

[##^!J2 3 9] 4- [4- h^v:*';V^::i;i/) :7a:-;i/] \dVz^> N- 



2 3 8 ^tt^cfb-a-tl (1 . 4 9g) ^:^{bP<>5^1/> (3 Om 1 ) l^J§^f 
7 0 %m-i7UD5ii^m@m (3. 46g) ^JO^. ^^^T 1 BtrBlJt^Ufeo 

(1. 3 3 g) ^#fc:o 
'H-NMR (DMSO) 6 : 3. 88 (3H, s) , 7. 86 (2H, d, J 
= 7. 2Hz) , 7. 94 (2H. d, J = 8. 3Hz) , 8. 05 (2H, d, 
J = 8. 3Hz) , 8. 30 (2H, d, J = 7. 2Hz) . 
MS (FAB) m/z : 2 3 0 (M + H) \ 

[##^?!J2 4 0] 4- (4-;^;;i/4^^r>':7xn;W tfu>?> n-^^v'H 




COOMe 




COOH 



2 3 9 Tf#;fefb-^il^ (8 0 2mg) ^z^:t^'^> (2 0ml) IZ'SM^^^ 
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mmmwi^fzo imMmmymm (smu ^uuxx^fuv. $&i;:7K (5 mi 

) ^inA.T, mmit^^ (6 2 7mg) ^#feo 

'H-NMR (DMSO) 6:7. 85 (2H, d, J = 7. 2Hz), 7. 9 
1 (2H, d, J = 8. 3Hz). 8. 03 (2H, d, J = 8. 3Hz), 8. 
3 0 (2H, d, J = 7. 2Hz) . 

[##^J241] 2- (4-;t>;i/:!]^^>';W:7ai-;i/) -l-t!U>'> N-:t^ 



2 -yp^tf U >5>J; ###ti2 3 7 . 2 3 8. 2 3 9. 2 4 0 tmB\zV 

'H-NMR (DMSO-de) 6:7. 41-7. 45 (2H, m), 7. 65 
-7. 69 (IH. m) , 7. 94 (2H. d, J = 8. 3Hz) . 8. 02 ( 
2H, d, J = 8. 3Hz). 8. 34-8. 38 (IH. m), 13. 09 ( 
IH. s) . 

MS (FAB) m/z : 2 1 6 (M + H) \ 
[##^J2 4 2] 2- (4-i^nDT-Uy) -2-:t^'jmM X5^;i' XX 




COOH 
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4-i7DDT::iU> (1. 16g) tmty^'^Uy (2 6ml) (D^WlZ. ?K 
?^T^ hUx5=-;i-T5> (1. 5 2ml) . ^ua-t^vmm :r^)V :il7.^ 

)v (.1. 11ml) ^wAiiw^. murr: 1 Am^m.wi^r^o K)^^m\z.mv.mm7K 
mm^^^-^ym^x-cm^^m^-^-^. ^m. ^mi^. mm^it^m (i. 8 9 

g) ^#feo 

'H-NMRCCDClj) 6:1. 43 (3H, t, J = 7. IHz), 4. 4 
2 (2H, q, J = 7. IHz) , 7. 34 (2H, d, J = 8. 8Hz) , 7. 
60 (2H, d, J = 8. 8Hz) , 8. 86 ( 1 H. br. s) . 
MS (ESI) m/z : 2 2 8 (M + H) \ 
[##^!J2 4 3] 2- [ (5 -i7DDt!U-:^>-2 — f;i/) T5y] -2-:t^ 



2-T5y-5 -i7nDtfU>^> (1. 1 6 g) UX5^;i'T5> (1. 
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5 1ml) ^mh^'^U^ (26ml) izmMV. ^K^T\Z^ ua:t^vmm 

x.^)v jl7.'t)v (1. 10ml) mMHii Ammm^w^tz.. Kmm 
(2 0mi) f^i^^t. b o^ci:! im^mwi^r^o sj^m^ 

«EETlc?«^iibtfffflb;^M^^;3gji, ?mbT^®{b^t/ (0. 4 3g)-^#feo 
'H-NMR (CDCI3) (5:3. 99 (3H. s), 7. 73 (IH, dd, 
J = 8. 8, 2. 2Hz), 8. 24 (IH. d, J = 8. 8Hz), 8. 31 

(IH, d, J = 2. 2Hz), 9. 3 9 (IH, br. s) . 
MS (ESI) m/z : 2 1 5 (M + H) \ 

[##f!l244] (1 S) - 3 -xi7p^4i-fe>- 1 -;^j;i//i^>^ . 



(IS) - 3 -5x/7D^:^-fe>- 1 -:^j;i/3^>m® (R) - (+) -a-:^=^ 
;i/^>5/;VT.5>i^ ( J . Am. Chem. Soc. , 1 9 7 8^, 1 0 0#, 
5199-5203 H) (95. Og) ^WW. XX5=-;W ( 1 . 6 1) 

^^n2m^mm (i. en ^c^^b. ^mm^^mk. a^m^mm x5^;i/ 

X7.-^;i/ (5 0 Oml X2|Hl) TtttHb. »:t*^7ic (3 0 

Om I X 2111) T?5fe^tb^ WilJiS^^mbfco TKS^Sm X5^;i/ X7>5^;> ( 
2 0 0ml) Tttmm. W^S^I§?n:t:^7K (100ml) T^itb> f^T© 



COOH 
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4 8. 3 g) ^#fco 

[a] "d=-10 4° (0 = 1, ^un7i^)]^A) . 
'H-NMR (CDC. I3) 6:1. 66-1. 77(1 H, m), 2. 00-2. 
20 (3H, m), 2. 20-2. 38 (2H, m), 2. 57-2. 65 (1 
H, m) , 5. 6 5- 5. 7 5 (2H, m) . 

[##f!|2 4 5] (IS, 4S, 5S) -4-a-H-6-:^=^1j-t:x^D [3. 
2. 1] :ti7^>-7 



mmm2 A ^-vm^t-^m (4 8. og) > mt^^^f-vy (5 8 0mi) > a 

(8 2. Ig) . mM7Y.m'±h^)t^2^ (4 2. Og) *5j:t/7j< (5 

3 0ml) o^m-^^^-^. i^ias'CTa'^* (125. 4g) ^Jn;lX^?air 3B# 
r^m^bT^o ^;^i^?^fci^^5^«m:^b U'i7A7K^^ (8 0 0ml) ^MXt^ 

mt^^v> (iL. 5 0 0ml) Tjfttiib. mmm^mMyKmi- V ^} ^ 

y^mW. (300ml) , tK (500ml) 43 J:lXia?n:fei^7X (3 0 0ml) 

■y->T:-|5fe#m. $t;^bT:gM^li-^#/ (89.- 5g) &#7to 
m."^ : 1 3 0- 1 3 it:. 

[q!] ="^=-4 1° (c = l, i7DPJK;i/A) 
'H-NMR (CDCI3) 5:1. 78-1. 96 (2H, m), 2. 12 (1 



0 
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H, dd, J = 16. 5Hz. 5. 2Hz) , 2. 3 5 - 2. 5 0 (2H, m) , 
2. 6 5 - 2. 7 0 (IH, m) , 2. 80 ( 1 H, d, J = 12. 2Hz) , 
4. 45-4. 55 (IH, m), 4. 77-4. 87 (IH, m). 
mmm2 4 6l (is, SS. 6R) -? -:t=^-^\i>^^U [4. 1. 0] ^ 



0mW^2 4 ST^'l^tcit^m (8 9. 3g) ©XiS^y— ;i/ (810ml) MM 

tC^?^TJt#bfci:/$;^^^ 2^^7J<m'^b::^^U ':7A7K^ti^ (2 1 3ml) ^mXX 3 

OOml) ^jjP^, mt)^^V> (5 0 Om 1 43cttK3 0 Om 1 ) TJftmb^o 
>:ra x^^;!/ X7>7^;i/=8 5 : 1 5) bTM-fb-B-tl (4 1. 3g 

) -^mc. 

[ck] ='^=-5 8° (c=l, ^uti^s)VK) . 
'H-NMR (CDCI3) 6:1. 25 (3H. t. J = 7. 2Hz) . 1. 5 
0-1. 70 (2H, m), 1. 71-1. 82 (IH, m), 2. 08-2. 
"2 8 (4H, m) . 3. 16 (2H," s) , 4. .1 2 (2H, Q, J = 7. 2H 
z) . 

[#^#!J2 4 7] (IS. 3R, 4 R) - 3 -T>^H-4 -k FD^^^vi/^D^ 
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OH 

0^m2 4 e-vnr^^t-^^ (41. og) . n, N-i^y^^jv-^jvj^rs.]^ ( 

3 0 0ml) . m\:T>'^:=-'y^ (19. 3g) ^^ZSY z^iti- h A (2 3. 

5g) <Dm^!^'t7 Q^cx-i smmmm^tz-o ^mm^^m^^. ^m^^mt^ 
^ttj:<mmmmv. Tmmm\z9t(D^Mm^n^x. 7K (soomo \zmm^ 

feo WW. X5^;i/ XX7";i/ (500 mK SOOml) Tffimb, 7K?5fe. ISfP 
:ftm7K^?t, ^7Wm^i>'^->^'>AT$i:^^. aiibx^S^b-^ti (5i. 5g 

) ^mco 

[a!]25^=+8° (c = l, ^□□Pj^jl/A) 
'H-NMR (CDCI3) 6:1. 28 (3H, t. J = 7. IHz), 1. 3 
7-1. 64(3H, m), 1. 86-1. 95 (1H. m), 2. 04-2. 

16 (IH, m), 2. 32-2. 41 (IH, m). 2. 44 (IH, br. 
s), 2. 68-2. 78 (IH, m), 3. 45-3. 60 (2H, m), 4. 

17 (2H, q, J = 7. IHz) . 

[##f!l2 4 8] (IS, 3R, 4 R) - 3 - [ ( t e r t -:/h^v':^?;i/3j^X 
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mmmz 4 Y-n-nrcit-^^ (5 1 .• 2 g) . >>^- t e r t - y'^jvi^:^)v^'r 

-h (6 8. 1 g) . 5%/'^^i?^J>mm (5. Og) X^;i/ X 

(1 0 0 Om 1 ) (Dm-^l^^^ 7X*E (7 k g/cmO T. ^la-t?^^ 

hif^y^— (^^^>:mm. X^;V X7.^;i/==4 : 1^3 : 1) T^MLx 
feo ^4^it>;5)^^^S^{bbT, ^IMib'&tJ (4 6. 9 g) ^ftfco $e>l;i> 
^>^U:*/y;i/:^?^Ai^D hii7^^:7^- (^^7 DD/^^;^A : ^^y— ;i/= i o o : 

1) xmmi^xmm^t^m (6. 7 4g) 

[q;] "d=+2 5° (c=l, ^DD3j^;i/A) . 
'H-NMR (CDCI3) (5:1. 28 (3H, t, J = 7. IHz), 1. 3 
8-1. 57 (3H, m), 1. 45 (9H, s). 1. 86-1. 95 (IH, 
m), 2. 05-2. 17 (IH, m), 2. 29-2. 39 (IH, m), 2. 
61-2. 68 (IH, m), 3. 34 (IH, br. s), 3. 39-3. 4 
8 (IH, m) , 3. 5 3- 3. 6 4 (IH. m) , 4. 10-4. 24 (2H, 
m). 4. 54 (IH, br. s). 

2 4 9] (IS, 3 R. 4 S ) - 4 -T>^ H - 3 ^ [ ( t e r t - 7> 
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2 4 8 T^fcfb-^^ (5 3. 5 g) , mity^'^U> (5 0 0 ml) 
tJCh Ux^;l/7"a> (13 0ml) (Dmm\z. - lot: 1 5x:i^m.<t:^^> 

(4 2ml) ^2 o^mi)-^nxmTi^r^o zmm^^vxmm^x^ 
UL. 2 mr^mwvTco Kj^^imz o . 5 mmmm ( s 0 0 m 1 ) ^0 °cT?iiTb 
xmi^tv. mty^^vy (5oomi>' soomi) Tattib;^o mmm^^ 

xtmw. jilibfeo m^ntz.m^^n, n-vp^5^;1/^;1/AT$ f (3 3 5m 

1) \:imm\^. Ti^'fb^hU'^A (6 0. 5 g) ^mX. 6 7~7 S-C-ei 6B# 

mm.wvr^o Kmm^^m'i^. ^?^^MBb?mixT2 5 om 1 (Dmm^^^\^t^o 
f§.'^mh9u(D^'m!^^^t)^x. 7K ( 5 0 0ml) \zmmiy^ Mm x^;i/ x 

(1 1 43j;rJC3 0 Om 1 ) TJfttiJbfco W^B trtSfn:ftii7K (4 0 0mK 

2 0 0ml) xm^^v. m7mm-^^^^->''yi^xtm'^. mmvxm^nrzmm 

4:1) ^WmUT^Mib-eri^ (18. 4g) ^mco 
[a] '"d=+62° (c=1, ^UU-^JVA) . 
'H-NMR (CDCI3) 6 : 1. 2 6 (3H. t, J = 7. IHz) , 1. 3 
5-2. 00 (15 H, s), 2. 60-2. 68 (IH. m). 3. 80-3. 
96 (2H, m), 4. 15 (2H, q, J = 7. IHz), 4. 61 (IH, 
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b r . s ) . 

m^m2 50] (IS, 3R. 4S) -4-Ti^}^-3- i (t e r t-^^h 



2 4 9 Trt#:/c'fb'a-tl (1. Og) (DT-h^\i]^uy^y (25ml) m 

m\z. 7}^m<tV'^^A (io2mg) :fej;tK7K (5ml) ^Mx. 1 7 mmm.^ 

l^r^m^ -^^IzyKBitV^^M^ (5 0mg) ^*P;1T 4 Bt^1M^^b:^o 

im^m.m7Km^ (6 . smo ^rnxx. mm x^;i/ xxx;i/TttmL'7^o 
Mj±Tic^i«^^*bT. mmit^m osomg) s#feo 

'H-NMR (CDCI3) d : 1. 3 0 - 2. 2 0 (6H, m) , 1. 45 (9 

H, s) , 2. 7 0 - 2. 8 0 (IH, m) , 3. 94 (2H, br. s) , 4. 
7 3 (1 H, b r . s) . 

[##ff!]2 5l3 (IR, 2S, 5 S) -2-T>>>*-5- [ (>?^5^;i/Tay 
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2 5 0 -r#fe'fb'&#J (4. 7 7g) ^:^'fb^5^1/> (15 0ml) \zm 
Miy^ >?^5^;i/T5> m.mm. O. 2 6g) . 1-JL^JV- 3- (S-i^:^^ 
;i'T5y 7°ntf;i/) tl ^ }f mmm. (4. 6 0g) . l- tHD^^v-^ 

>y> u Ty-;n zK^nt) (3. 2 4g) ^^zsn- ^^ji^ji-^v > (8. 0 

5 0) -cmmv. mm^t^m (4. 9 0g) ^mr^o 

'H-NMR (CDCI3) 5:1. 30-1. 90 (4H, m), l. 45 (9 
H, s), 1. 97-2. 18 (2H, m), 2. 75-2. 85 (IH, m), 
'2. 92 (3H, s), 3. 02 (3H, s), 3. 68-3. 80 (IH, m 
) , 4. 0 5-4. 2 0 (IH, m) , 4. 5 5-4. 7 5 ( 1 H, m) . 

mmm2 5 2] n- { (i r, 2 s, 5 s) - 2 -ts^h- 5 - [ a^^^jv 

bHD^^ryo [5, 4-c] fc!Ui^>- 2-:^j;V7j^4^it^ F 
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0^m2 5 i-cntcit^^ (9. i3g) ^m[:^^u> (loomi) izm 
m^mmrizmmi^. ttsn^cM^N, n-5>p«.5^;wi/at5 f (2oom 

hUTl/-;H7KfQtl (4. ,4 7g) 43j;tJ^^l- ( 3 -5^^^;l/T5 / :/P.fc!;P 

) - 3 -x5^;i/:^/;i/4^>?'i'^ F mMM (ii. 2g) > hUx5^;i/T5> (2. 

0 2ml) ^rnxx^wc-mmwi^Tco -^^iz. mmmi oxnr^ih^m (2. 

3 8 g) ^^zSi- (s-v'^^^Ji/T^y 7°Dtr;i/) - 3 -xg^;i/:^j;i/5j^>^-r ^ 
F (5. 6 0g) ^^3nx.T3 sr^lM^b;^. .Ki$;|^^MJ£T^::tIlib> 

'H-NMRCCDCla) 5:1. 72-1. 97 (4H, m), 2. 10-2. 
27 (2H. m). 2. 51 (3H, s), 2. 77-3. 05 (11 H, m), 
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3. 68 (IH, d. J = 15. 4Hz). 3. 74 (IH, d. J = 15. 4 
Hz), 3. 86-3. 93 (IH, m), 4. 54-4. 60 (IH, m), 
7. 25 (IH, d, J = 7. 6Hz). 

[###1J2 53 ]N- { (IR, 2S, 5S) -Z-T^y -5- [ (z^^^-JU 
r^J) zy^U^^iyM - 5 ->.5=-;V-4, 5, 6, 

bFn^^Typ [5,.4-c] tiU>^>- 2-:^;i/3j^^it5 H 




2 5 2 ~r#fc:'ft;-^i|^ ( 9 . 0 g ) (D^^y —JV (3 0 0ml) mWlZ 1 

(6. og) 7Km4^ffiT^ ^^aiciTi iBtr^mu 
<jiM^b:^co mit^^^v. ^m^mmi^r. mmit-^m (?. 6 7g) ^#rcc 

'H-NMR (CDCI3) (5:1. 42-1. 54 (1 H, m), 1. 66-1. 
89 (5H, m), 2. 30-2. 40 (IH, m), 2. 51 (3H, s), 
2. 68-3. 05 (6H, m), 2. 92 (3H, s), 3. 00 (3H, s 
), 3. 10-3.18 (IH, m), 3. 65-3. 77 (2H, m), 4. 
21-4. 28 (IH, m) , 7. 52 (IH, d, J = 6. IHz) . 

mmm2 5 4i 2- (4--7;v:tnTnuy) -2--t^vmM x 
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'H-NMR (CDCI3) 6:3. 98 ( 3 H. s) , 7. 00-7. 14 (2 
H. m) , 7. 5 5- 7. 6 8 (2H, m) , 8. 8 5 ( 1 H, br. s) . 
MS (ESI) m/z : 1 9 8 (M+H) ^ 

[##^!J2 5 5] 2- (4-:7'P^T:nU y) - 2 -^t^^VS^ XX 




'H-NMR (CDCI3) 6:3. 98 (3H, s), 7. 49 (2H, d, J 
= 9. OHz) , 7. 55 (2H, d, J = 9. OHz) , 8. 85 ( 1 H, b 
r . s ) . 

MS (FAB) m/z : 2 5 8 M+. 
[##^!)2 5 6] 2- (4-^aP-2-^5^;i/TxUy) -2-:t^y@^^ 
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'H-NMR (CDC I3) 6:2. 3 1 ( 3 H, s) , 3. 9 9 ( 3 H, s ) , 
7.15-7. 30 (2H, m), 7. 98 (IH, d, J = 8. 8 Hz), 8. 
7 7 ( 1 H, b r ) . 

MS (FAB) m/z : 2 2 8 (M + H) ^ 
[##f!i2 5 7] 2- [ (4-i7DD- 3 ->«>5^;i^T:nU y) 




(CDCI3) a:2. 39 (3H. s). 3. 98 (3H, s), 7. 33 ( 
IH, d, J. = 12. 5Hz) , 7. 44 ( 1 H, dd. J = 12. 5, 2. 5 
Hz), 7. 53 (IH, d, J = 2. 5Hz). 8. 81 (IH, br. s). 
MS (ESI) m/z : 2 2 8 (M + H) +. 

[##^!J2 5 8] 2- (4-iJ7DD-2->';i/:tnT-Uy) -2-:t^y@^^ 

370 



wo 2004/058715 



PCT/JP2003/016783 




'H-NMR (CDCI3) 5:3. 99 (3H, s), 7. 15-7. 24 (2 
H, m), 8. 33 (IH, t, J = 8. 4Hz), 9. 05 (IH, br. s 
) . 

MS (ESI) m/z : 2 3 2 (M + H) ^ 
[##F!|2 5 9] 2- (2, 4-S^:7;i'::tPTnU y) - 2 -r^^VSm 




m^mm2 A2\z.t^m.'^nf:i-^mhnm\z\^^. 2, 4:--jy}V:tu7~^)>t. 

'H-NMR (CDCI3) 6:3. 99 (3H. s), 6. 87-7. 00 (2 
H, m) . 8 . 2 9-8. 3 8 ( 1 H, m) , 8 . 99 ( 1 H, b r.. s ). . 
MS (ESI) m/z : 2 1 5M^ 
[#%^i|2 6 0] 2 - (3, 4->?:7;i/:^DTr:U y) - 2 -::^4^Vim 
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F 




mmm2 4 2\zmm'^tirc-:^^tmm\zhT. 3, 4-i^yjv:tay-v>t 

'H-NMR (CDCI3) 6:3. 98 (3H, s), 7. 10-7. 28 (2 
H. m) . 7 . 6 7- 7. 7 8 ( 1 H, m) , 8 . 83 ( 1 H. b r . s ) . 

MS (ESI) m/z : 2 1 5M^ 

[###"026 1] 2-:t^^y-2- (t:ue^>-4 — r;i/T^y)@m 




'H-NMR (CDCI3) (5:3. 99 (3H, s) . 7. 58 (2H, d d , 
J=4. 8, 1. 6Hz), 8. 60 (2H, dd. J=4. 8, 1. 6Hz), 
9. 04 (IH, br. s). 
MS (ES I) m/z : 1 8 1 (M + H) ^ 

[##'^!|2 6 2] 2- [ (5 -ya^tru v>-2 —f;]/) T^y] -2-:^*-^ 
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'H-NMR (CDCI3) 6 : 3. 9.9 ( 3 H, s) , 7. 87 (IH, dd, 
J = 8. 8, 2. 4Hz) , 8. 19 (IH, d. J=8. 8Hz) , 8. 41 
(IH, d, J = 2. 4Hz) . 9. 38 (IH, br. s) . 

MS (FAB) m/z : 2 5 9 M^ 
[##^!)2 6 3] 2- [ (6 -i7nnbfU v^- 3 — -2-:t^ 




5 -TSy- 2-^!7DDhf Ui^> (3 8 6mg) ^N, N-S^^5=-;l/3]^;i;'AT 
(8ml) 2 -Xh^v-- 2 -:t^y®m U A*i (4 6 9 

mg) . 1- (3->^>.^;i/T5y 7°Pt:;i/) - 3 -X5^;i/;^;;i//j^i^-r ^ F :^ 
mm. (8 6 3mg) . l-h FD4^v'^>yhUTy-;H7icfP#l (2 0 3mg 

y^— {^^^> :Wm x^;i/ XX7=-;i/=2 : 1) TiSSb, If^'ft-^tl^ 
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^^mm (2oomg) ^nrco 

'H-NMR (CDCI3) 6:1. 43 ( 3 H. t, J = 7. 2Hz) , 4. 4 
4 (2H, q, J = 7. 2Hz) , 7. 36 ( 1 H, d, J = 8. 7Hz) , 8. 
24 (IH, dd, J = 8. 7. 2. 7Hz), 8. 55 ( 1 H, d, J = 2. 
7Hz) , 9. 0 3 (IH, b r. s) . 

[##jf!)2 6 4] 2- [ (6-^PDh:U^^v>-3-^;i/) T^y] - 2 




3-T^y-6-^nntfU^'e^> (5 1 6mg) ^tfU5^> (2 6ml) 

7K7^T. hUx^;py^> (6 6 5 ^1) , ^nnrt^^vim 
x;^7=-;p (4 4i^i 1) ^jiii^jp^, ^MTi 4B#OT#bfc:o MJl;;^^J^7K& 

(7 4 8mg) &#;^c. 
'H-NMR (CDCI3) 6:4. 03 (3H, s). 7. 59 (IH, d, J 
= 9. 3Hz) , 8. 52 (IH, d, J = 9. 3Hz) , 9. 88 ( 1 H, b 
r . s ) . 

MS (FAB) .m/z : 2 1 5M\ 
[##F!l2 6 5] 2- [ (5-:i7DD5=-Tl/-;l/-2— r;i/) T^/] - 2 -:t 
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'H-NMR (CDCI3) 6:4. 02 (3H, s), 7. 48 (IH. s), 
11. 03(1H, br. s). 
MS (ESI) m/z : 2 2 1 (M + H) ^ 
[#^^[12 6 6] 2- [ (5 -i^antf U v>- 2 --r;l/) T^y] -2-:t^ 




2 4 3 ■T:#fc'fb'&#) (1 . 1 2 g) (D^ h^t:HP:7^> (20ml) 
mm\Z. 7jc (5. 0ml) S:tX7Km'fliU5^'i7A (12 8mg) ^^^UlZTm^. 

smmw^rc. ms.ymm^^^v. nBnrc&^mmz^^D-> (3 0mi 
) ^jn^3 o^^^m#b> mi^^mm^ nmv^m^t^m (i. 0 2g) ^# 

fee 

'H-NMR (DMSO-dj) 6:7. 90 (IH. dd, J=8. 9, 2. 6 
Hz) , 8. 12 (IH, d, J = 8. 9Hz) , 8. 34 (IH, d, J = 2. 
6H z) , 1 0. 1 8 (1 H, s) . ' 

[##-0^!j2 6 7] 2- (4-^onT:rijy) i^M x^;i/ xt^-t^;!/ 
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4-^PDT^U> (2. 0 g) ^TizhnhU;!/ (2 0ml) \zmM\^> y" 
u^EWM :xL^)V xXt^;!/ (2. 1 g) , MM:^fU'^A (2. 2g) ^iPA, 

iJ7DD5^;i/A=2 : 1) T*»^b, ^S-fk-^tl (2. 3g) ^t#fc. 
'H-NMRCCDClg) 6:1. 30 (3H. t. 1=7. 3Hz), 3. 8 
6 (2H, s) , 4. 24 (2H, q, J = 7. 3Hz) , 4. 26-4. 35 
(IH, m) , 6. 53 (2H, dd, J = 6. 6. 2. 2Hz) . 7. 14 ( 
2H, dd, J = 6. 6, 2. 2Hz) . 

[##^!i2 6 8] 2- (4-i^DD-2-:7;i/:^PTnUy) x5=-;w X 




2 6 7 l;:|Bm$nfc:;^?*i:l^^l;ibTs 4-i5'DP - 2 - :7;i/:rDTr. 

'H-NMR (CDC 1 3) 6:1. 2 9 (3H. t , J =7. 3Hz) , 3. 9 
1 (2H, s) , 4. 22 (2H, q, J = 7. 3Hz) , 4. 42-4. 51 
(IH, m), 6. 49 (IH. t, J = 8. 8Hz). 6. 98 (IH. dt. 
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J = 8. 8, 2. 5Hz) , 7. 01 ( 1 H, dd, J = ll. 3, 2. 5Hz 
) . 

[##ff!j2 6 9] 2- [ •( (1 S, 2R, 4S) -4- C {z^^^}VrB,y) 
OVifs-M -2- { [ (5 -;<5=-;i/-4, 5. 6, 7 -5^ h ^ h F D^^T^ D [ 
5. 4-c] tfU>5>._2-^;i/) ;^7;i/3}^-;i/] 7^y} iy^u^^^^)V) 




O 



m^m2 5 S-^-ntz-it^m (l. Sg) ^N, N->5^5^;1/jJn;PAT5 F (1 
5ml) \zmm\^^ 2-JLh=¥^^- 2-:t^Vmm iJV^J^m. (9 6 2ms) . 

1- (3 ->^^^;i/Tsy7°Dti;i/) - s -x5^;i^;^;i/7}^>?-f 5 ,H ^M;^ (1. 

1 8 g) ^ 1 - t Hn:^^5>^>y h U Ty*->!H7Kfni^ (2 7 7mg) ^m^. 

i.Mity^'^Vy : J-)V=A7 : 3) tcj;i5*»mb. ^^Sfb'&tl (1. 
1 3 g) 

'H-NMR (CDCI3) 5:1. 37 (3H, t, J = 7. iHz) , 1. 5 
5-2. 15 (6H, m) . 2. 52 (3H, s) , 2. 7 7- 2. 8 9 (3H, 
m), 2. 94 (5 H, br. s), 3. 06 (3H, s), 3. 71 (IH, 
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d, J = i5. 5Hz) , 3. 73 (IH, d . J = 15. 5Hz), 4. 06 
-4. 13 (IH, m), 4. 32 (2H, q, J = 7. IHz). 4. 60- 

4. 63 (IH, m), 7. 39 (IH, d, J = 8. 3Hz), 7. 83 (1 
H. d, J = 7. 6Hz) . 

MS (ESI) m/z : 4 6 6' (M + H) +. 

[##f!|2 7 0] 2- [ ( (IS. 2R, 4S) -4- [ (i^^'^JVy^y) ts 
}V^-}V\ -2- { [ (5-p^^;i/-4. 5, 6, 7 -7=-h^t: FD^^T^n [ 

5, 4-c] ifu>'>-2 — r;p) T^y} ex57D^4^>-;i/) 




m^m2 6 d-vnrc^t^m (l. ISg) ^7^h^H:HD:7^> (20ml) > 
y ^ y (10ml) . 7K (10ml) IC^^fb, TKmib U 5^^^ A ( 5 8 m g 

) ^jjp;^. mui: 3 0 ^mmw^rco mm^mj^r^^i^. mm^t-^m (i. i 
0 g) ^mtco 

'H-NMR (DMSO-de) (5:1. 41-1. 73 (4H, m), 2. 00 
- 2 . 0 7 ( 2 H, m) . 2 . 3 9 ( 3 H, s ) , 2 . 7 4-2. 9 9 ( 1 1 H, 
m). 3. 67 (2H, s), 3. 82-3. 88 (IH, m), 4. 28-4. 
30 (IH, m), 8. 66-8. 70 (2H, m). 
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mmm2 71] n- { (ir, 2s, ss) -2-t>^h-5- [ ii^^^;], 

-t!DD [3, 4-d] 5^Ty^-;i/-2-:^;i/#:^^+h^ H 




##^j2 5 2\zmm.'^nrc:^^tmm\z'ux. ##^112 9 ^-vnt^it^mt^ 

'H-NMR (CDCI3) (5:1. 73-1. 87 (4H, m), 2. 11-2. 
20 (2H, m) , 2. 67 (3H, s) , 2. 8 5 -2. 9 0 (IH, m) , 
2. 93 (3H, s), 3. 00 (3H, s). 3. 90-4. 10 (5H, m 
), 4. 57-4. 62 (IH, m), 7. 20-7. 22 (IH. m). 
MS (FAB) m/z : 3 7 8 (M + H) +. 

[#^m7 2] N- { (IR, 2S, 5S) -2-T5y-5- [ 
TSy) S/^i? >-;!/} 6-S^fc:HP-4H 

-trap [3. 4-d] ^r'/-)V-2-tS)V-^^^^^\i 
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'H-NMR (CDCI3) d: 1. 6 7 - 1. 9 7 (6H, m) , 2. 36-2. 
40 (IH, m). 2. 67 (3H, s), 2. 92 (3H, s), 3. 00 ( 
3H, s) , 3. 07-3. 18 ( 1 H, m) , 3. 9 2 - 3. 9 5 (2H, m 
) , 4. 0 2 -4. 0 6 (2H. m) . 4. 2 3-4. 2 6 (IH, m) , 7. 
50-7. 52(1 H, m). 

[#^^ll2 7 3] 4-y)V:tU^>\^—JV- 2-:^)\^^>m 



T;i/d'>#Sl^T0t:T7K^^b:^ h U'^A (6 0%^W, 4. 7g) IZJL^ y 

-)V (10 0ml) mwpLio^mmnvf^o K}^M\z2-=ihu':runy (i 
imi) ^HwXi o^mm.Wmis 1- (:/o^^5^;i/) -3-/7DD-2-:7;i/ 

:ro^>if> (lOg) ^JP;^^^T3. 5 B#rHlM^b;^Co ^j^^^^L^lg^ 



F 




H 
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: ^^+)->= 3 : 7) irfiML. m.m(D 3 - ^ nu -2-y Jl^u^>X 
T;i'-T'tH (5. 5g) ^'Sin^mmt^^^tCxmc. T;i^rf>#H^TO°C 
T7j<*lt;:^h U'^A (Qox^m, 1. 6 g) (2 0mi) ^ia^ 

^>XT;i'-7'tH (5. 5g) <t2 XX7";U (5. Og 

) (lomi) mm^ 2 o^fmmmzMxrco Rmm^ox:\zm^ 

LT2. 5B#r^Jt^^b, 7X (4 0ml) ^iP^fec ^;^;^l^^«/ET?«b, 
^U^V^=yy y( — .(h;l/X> : ^:^i^->= 3 : 1 7) TMMb, M©2.-T 

i^K-3- [ (3 -^no- 2 -:7;i/:tn) :7ai-;i/] T^u;wm ^5^;^ x 

'7s=T)\' (2 . 6 g) Sr#7tc ;in^^->l/> (5 0ml) i^^^b 13 0-14 

V^^^VA- (m;><^l/» TrftmUfctt, i^x5^;^x-5^;^-^:^t^>-eM 
^{Y.^^mM\\^^m (4 4 0mg) ^#7co 

'H-NMR (DMSO-d«) (5:4. 08 (3H, s). 7. 20 (IH, s. 
),7.31-7.38(2H, m). 
MS (FAB) m/z : 2 2 8 (M + H) 
[##^?iJ2 7 4] 5 -ii7Dn-4-:7;i/:tD'f >H«-;i/-2~;?!j;i/4^>i^ 
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F 




##^|J 2 7 3 -rftTc'fb'&tl (4 4 0mg) ^5^h7bFD:7^> (10ml) 
llW^bfeo R}t^mZ7}(.m<tV^^J^ (2 4 0mg) (D7Km'<^ (SmO ^jiiPb. 

m (3 9 Omg) ^t#feo 

'H-NMR (DMSO-dfi) <5:6. 79 (IH. s), 7. 16-7. 26 

(2H, m) 

MS (FAB) m/z : 2 1 4 (M + H) ^ 

[##M2 7 5] 1 -^>>^;i/- 5 -i^pD-r >F-;i/- 2 -:^;P/}^>m 




5 -^DP-OH-;!/- 2 -:^j;i/4^>'^ X5=-;i/ X7.5";i/ (l. 4g)^N, 
N-e^;^5^;i/7js;PAT$ H (3 0ml) m.mt3^)'0A {2. 9 g) <h 

ii'ffc^>i>;i' (2. 4ml) ^tuXT. m^i 0 ox:-vi. smmmmmt^vr^o 
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>=i : 1 9) TMMb. >^x5^;px--T-;i/-^:^^-th>/6>e>|g^{b$-&:^M{b'^ 

6 g) Sr#feo 

'H-NMR(CDCl3) 5:1. 36(3 H, t, J = 7. IHz), 4. 3 
3 (2H, q. J = 7.1Hz). 5. 83 (2H, s). 7. 00-7. 02 
(2H. d), 7. 20- 7. 38 (6H, m), 7. 67 (IH, d, J = l. 
7Hz) . 

[##M2 7 6] 1 -^>>5;i/- 5 -i7Du- 3 -:7;ixpe-p-r>H-;i/- 2 



m^mz 7 (2. 2g) (D:^'fb;?<9=-l/>?^^^ (30ml) tCl 

-:7;i/:tP-2. e-v^^DDHUi^xr^A hu:7i/-h (4. 4g) ^jn^ 

)Vi:}^2^^U^h^'7y y( - mm X5^;i' X7.7^;i/ : ^^it>= 1 : 2 4) 

TllMb> ^m(Dmmi\:^^ (2. sg) ^f#7t„ ^:cD-g|5^^MvU:^7y;i/ 

'H-NMR (DMSO-dj) 6:1. 25(3H, t,"j = 7.1Hz), 
4. 29 (2H. q, J = 7. IHz) , 5. 77 (2H, s) , 6. 97-6. 
99 (2H, m), 7. 18-7. 28 (3H, m), 7. 39 (IH, dd. 



F 
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J = 9. 0, 2. IHz) , 7. 69 (IH, dd, J = 9. 0, 2. IHz) , 
7. 7 8 (IH, d. J = 2. IHz) 

[##M2 7 7] 5-iJ7DD-3-'7;i/:tD-f >H-;i/-2-:^/;l/7)^>^ 

F 

COOEt 
H 

^^m2 7 6-vnrz.m.m(Dit^m (i. 4g) ^mv-ji/ (somo 
so^mmwh. Mtci^<bT;i'5x^A (2. 9g) ^mph smmmwi^rco 

Rmm\zm^hr)V^::i^J^ (S. Og) ^SP;lT5BtWM#b7j<§iD;lfc:o. HJ;S^ 

mmi^. mmit-^m (4 7 0mg) ^mc. 

'H-NMR (CDCI3) 5:1. 43 (3H, t, J = 7. 2Hz), 4. 4 
5 (2H, q, J = 7. 2Hz) , 7. 25-7. 31 (2H, m) , 7. 66 
(IH, d, J = 0. 73Hz) , 8. 53 ( 1 H, br. s) . 
MS (FAB) m/z : 24 2 (M + H) +. 

[##^!l2 7 8] 5-^DD-3-:7;i/:tn-f >H-;i/-2-;^j;i/#>M 
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CI 




COOH 



'H-NMR (DMSO-dg) (5:7. 31 (1 H, dd, J = 8. 8, 1. 9 
Hz), 7. 42 (IH. dd, J = 8. 8, 1. 9Hz), 7. 70 (IH, 
d. J = l. 9Hz) , 11. 78 (IH. s) 
MS (FAB) m/z : 2 1 4 (M + H) 
[##^!12 7 9] (IR. 2S, 5S) - { [ - ^ UU- Z -y )V^u^ 

H-;i/-2--r;W y^j) -5- [ (>?^5^;uT$y) *;u3^n 



##^fl 9 7 i|W|i|©:;^?4T. ##^1) 1 4 4T#fe'/b#i^i##^j 2 7 8 
'H-NMR (CDCI3) 5:1. 45 (9H, s), 1. 73-2. 11 (6 
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H, m), 2. 65 (IH, br. s). 2. 96 (3H, s), 3. 07 (3 
H, s) , 4. 20 (IH. br. s) , 4. 2 8 (IH, br. s) , 4. 7 
8 (IH, br), 7. 23-7. 30 (3H, m). 7. 58 (IH, s), 
9. 0 3 (IH. s) . 
MS (FAB) m/z : 4 8 1 (M + H) +. 
C#%f!j2 8 0] 3 -:/Dt- 5 -^^DD-f > 2 -:;?j;i/zH>M X5^;i^ 



5-^DD^>F'-;p-2-:^7;V3}?>m x5^;i/ X7.^;i/ (5 o Omg) © 

N, N-i^:^^jlT^)lAT^ }i (lOml) mmz^^TN -y'a=En;\^m'i 

$H (4 4 0rag) ^mpLfc. Kmrn^m^-n^i smmm.wi^M.&Tmm'^m^ 

^-vm^h. mmih^m (6 s omg) ^mrc. 

'H-NMR (CDCI3) a : 1. 4 2- 1. 4 8 (3H, m) , 4. 43-4. 
49 (2H, m) , 7. 3 0 - 7. 3 2 ( 2 H, m) , 7. 65 ( 1 H. d, J 
= 0. 7 4Hz) , 9. 11 (IH, s) 
MS (FAB) m/z : 3 0 3 (M+H) \ 
[##f3»J2 8 1] 3-:/U^- >}i—)],-2-tlJi^^>m 
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Br 

COOH 
H 

'H-NMR (DMSO-dg) 6:7. 35 ( 1 H, dd, J = 8. 8, 2. 0 
Hz), 7. 48-7. 53 (2H, m), 12. 33 (IH, s) 
MS (FAB) m/z : 2 7 5 (M + H) ^ 
[##^!J2 8 2] (IR, 2S, 5 S) - 2 - { [ (3 -y^D^- 5 -^an-f 

>H— ;i/-2--r;i/) T^y} -s- [ (>?^5^;i/T$y) 



BocHN 




9 7 <i:|wI#©:^?^T. 1 4 4 Tf#fc'fb'a-t)i#%^!l 2 8 1 

'H-NMR (CDCI3) 6:1. 42 (9H, s). 1. 58-2. 17 (6 
H, m) , 2. 7 0 (IH, br. s) , 2. 9 6 (3H, s) . 3. 0 7 (3 
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H, s), 4. 23-4. 28 (2H, m), 4. 83 (IH, br), 7. 3 
4-7. 41 (3H, m), 7. 52 (IH, s). 9. 76 (IH, s). 

MS (FAB) m/z : 5 4 2 (M + H) \ 

[###112 8 3] 3 -ii7Du- 5 -:7;i/:tP-r>F-;P- 2 -:^?;i//j^>^ 



5 -y)V-^u-f >}^—)V- 2 -tiJ\y-^>m. x5^;i/ xx5^;i/ (2. o g) ^ 
N, N->>^^5^;i/:^;i/A7 5 H (2 0ml) ^c;^i^fb> »:i'^T, n-^dd3;n 
:i7m-r^H (1. 4g) ©N, N-i^^^;i/3jN;l/ATa F (10ml) ^1^*?^ 

Tbjp^> ^^a-T?i 8B#rBm#b5^c. Kmm^mm x^;i/ xx^;i/T«:Rb. 

^U-^h^^^y^— {^^-^y :WW. X-^JU X7n^;1/=5 : 1) Tl»mb> 
^M-fti^t; (1. 9 g) §#feo 

'H-NMR (CDCI3) 5:1. 45 (3H. t, J = 7. 4Hz), 4. 4 
6 (2H, q, J = 7. 4Hz), 7. 14 (IH. dt, J = 8. 0, 2. 7 
Hz), 7. 32-7. 36 (2H, m), 8. 91 (IH, br). 

[###il2 8 4] 3-ii7DD - 5-:7;i/:f p-r>F-;i/-2-:^j;i/5}^>^ 
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CI 



F. 



COOH 



fee 

'H-NMRCDMSO-de) (5:7. 20 (IH, dt, J = 8. 8. 2. 4 
Hz) , 7. 31 (IH, dd, J = 8. 8. 2. 4Hz) , 7. 46 ( 1 H, 
dd, J = 8. 8, 4. 4Hz), 12. 12 (IH, br). 

[##jf!j2 8 5] 3-^Jl^)U-f>\i—JV-2-:^Jl^>m X5=- 



• N - ;>«.5^;i'4^;PATnU H (2. 9 g) tCit^S/igjl:: U > (2. 0ml) ^jjfl 
1 Sr^r^lMmt, 1, 2-i^i7Dnx^> (5 Oml) :feJcD^'5-i7DD-r 

>}^—Jl- 2 -ti)]^^>m x5^;i/ xx-x;i/ (4. Og) ^Jpx.. iBtrelJn^ 
jl»fEb;^Co ^J<J^T> .5JS:iS^it^::M- U>^A (14g) 07Kmm (28ml) 

nmm^L. mm^t^m (3. 5 eg) ^m^o 

'H-NMR (DMSO- de) (5 : 1 . 3 8 (3H, t. J = 7. IHz), 4. 
44 (2H, q, J = 7. IHz) . 7. 38 (IH, dd. J = 8. 0, 1. 
4Hz) , 7. 56 (IH, d, J = 8. OHz) , 8. 19 ( 1 H, d, J = 



OHO 




H 
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1. 4Hz), 10. 53 (IH, s). 

im^m2 8 6] 5-^un-3—^)V^)V^>}^-JV-2-:^)V^>m 



2 8 5 (1. Og) ^x^y-;p (lOmi) izmmv. 

1 mM7Km<hi- h u ^j:.7mm ( i o m i > ^mr l^p^, 5 o "ct 2 BtwiinM 
«#bfeo Kmmizi m^mm7i<.mm. (1 imu ^m^. m^^^. mrnvr:!^ 

m^^a®:b. mmit^^^ (0. seg) ^f#fe„ 

'H-NMR (DMSO-d,) 6:7. 39 ( 1 H. d, J = 8. OHz) , 7. 
55 (IH, d. J = 8. OHz) . 8. 20 (IH, s) . 10. 58 ( 1 H, 

s), 12. 90. (IH, br). 

>m ■ 



m^m2 8 Q-vmrc^t^m (l. 5g) :io.kZSX)lyr^>m. (l. 7g) ^ 
t e r t -y''^/—Jl (3 0ml) -7K (30ml) izMMl^^ mm.mm± h U 



CHO 





COOH 
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^^^i^y-fy-^^t^^m-^mm^Bwrnmiy. ^mit^m (o. 7g) ^mco 

'H-NMR (DMSO-dj) 6:1. 34 (3H, t, J = 7. IHz) , 4. 
38 (2H, q, J = 7. IHz), 7. 33 (IH, dd, J = 8. 0, 1. 
4Hz) , 7. 52 (IH. d, J = 8. OHz) , 7. 97 ( 1 H. d. J = 
1. 4Hz) , 1 2. 7.5 (IH, b r) . 

[#%^!J2 8 8] 5-i7pu-3- [ (i^^^^jvr^y) -fvF- 



m^m^m2 8 v-xrnrc^h^m (o. 7g) ^n. N-e^>^5^;p3jN;i/AT$ f (i 

Oml) z^^^JUy ^>^mm. (0. 26g) . l-tHn^>-^> 

VhvrV-jvimum (0. 43g). 1- (3 7°D tf;i/) 
- 3 -x5=-;i':^3;i/3j^>'-r$ K M^i^ (i. Og) ^Jo;^. MWL^2Brmm¥^l^ 

hu^AT$!;itbfeo ^i«^MJETT^*b. ?^$^-ry7'Dtr;i'X-T-;w-^ 

^t>->7^)^e/'=t§M-^M;0^e.mg^b, M-fb-^^ (0. 6g) ^ftfcc 
'H-NMR (DMSO-do) 5:1. 29 (3 H, t, 1 = 7. IHz), 2. 
78 (3H, s) , 3. 04 (3H, s) , 4. 30 (2H, q, J = 7. IH 
z) , 7. 31 (IH. dd, J = 8. 0. 1. 4Hz) , 7. 45 ( 1 H, d, 
J = l. 4Hz), 7. 48 (1 H. d, J = 8. 0Hz) ,12. 29 (IH, 
s) . 

[#^^!|2 8 9] 5-^ OP- 3- [ (~:^^^;i/y^y) -oh- 
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CI 




CONMeg 
j| V-COOH 



fee 

'H-NMR (DMSO-cIb) 5:2. 9 1 (6H, s), 7. 29 (IH, d, 
J = 8. OHz), 7. 44 (IH. d, J = 8. OHz), 7. 47 (IH, 
s ) , .12. 16 ( 1 H, s ) . 

[##^!J2 9 0] 5- (:7xr:;i/X;i/ij^:::;i/) -5, 6->'tHP-4H-tfD 
□ [3, 4-d] ^rv-ji 



:^^Jl) ^TV—Jl (M. Al. Hariri, O. Galley, F. Pan 
tet, H. Pillion, Eur. J. Org. Chem. 1998, 59 
3-59 4. ) (1. lOg) ^N, N-e^^5^;P3^N;i/AT^ H (10ml) 

mm-^-^. ymiti- h^j^A ( e o 3 5 7mg) ^—mziupLTrnM.-r 

U>:Mm -X.^^))/ XXx;i/=9 : 1) T»MbT^^{b-&i|tl (13 7mg) 




o 



$H (6 3 8mg) 43j;rJ?4, 5 - tfX C7*P^ 
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'H-NMR (CDCI3) 6:4. 60-4. 63 (2H, m), 4. 70-4. 
73 (2H, m), 7. 52-7. 64 (3H, m), 7. 88-7. 92 (2 
H, m) , 8 . 7 1 ( 1 H, s ) : 
MS (FAB) m/z : 2 6 7 (M + H) \ 
[##^!12 9 1] 5, 6-vtHD-4H-t:np [3, 4-d] ^7'/-)i^ 



m%m2 9 O-cnrc^h-^m (S O Omg) . yx.y—)V (S O O m l ) *3J:lX 
4 7 %:^'ffc7j<*M7K^I^ ( 5 . 0 0ml) (Dm-^m^ 2 PtPelilPl^McfSbT^io 

T^ffl^fb^tl (521mg) ^mc. 

'H--NMR (DMSO-dg) <5:4. 42 (2H, br s), 4. 56 (2 
H, b r s) , 9. 1 4 (IH, s) . 
MS (FAB) m/z : 1 2 7 (M + H) 

[#*F!J2 9 2] 5->5^;i/-5, 6 HP- 4H- tiOP [3, 4-d] 
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'H-NMR (CDCI3) 6:2. 67 (3H, s), 3. 95-3. 99 (2 
H, m) . 4. 0 1-4. 0 5 (2H, m) , 8. 6 9 ( 1 H, s) . 
MS (ESI) m/z : 1 4 1 (M + H) \ 
[##{^!J2 9 3] 5-^^)V-5, 6 -i^t FP-4H-t!DD [3, 4-d] 



'H-NMR (DMSO-dg) 6:2. 52 (3H, s), 3. 73 (2H, t, 
J = 3. 2Hz) , 3. 87 (2H, t, J = 3. 2Hz) . 
[##^•12 9 4] (IR. 2S, 5 S) - 2 - [ (6 -iJ7DD- 2 -':^:7 h-r;i^ 
) T^y] -5- [ (>^^^;VT^y) :^ Ji^^:=:-)V1 >'C'U^^i^M)]^;^^> 
m. t e r t x7.T-;w 
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^U>-2 - :fy)\y^>m. (Eur. J . C h em- Chim. Ther. , 19 
8 4^, 1 9#, 2 0 5 - 2 1 4H) /^^^ClS^'fb'&i^^tffeo 
'H-NMR (CDCI3) 5:1. 30-2. 00 (15 H, m), 2. 60- 
2. 80 (IH, m), 2. 96 (3H, s), 3. 09 (3H, s). 4. 0 
0-4. 20 (IH, m), 4. 20-4. 30 (IH. m), 4. 75-4. 
95 (IH, m) , 7. 44 ( 1 H, d, J = 9. OHz) , 7. 70-7. 9 
5 (5H, m) , 8. 3 1 (IH, s) . 
MS (FAB) m/z : 4 7 4 (M + H) +. 

[##f!i2 9 5] (E) -3- (^;i/3}^u >-4--r;i/) -2-t^'j;i/^ x 



yah°:t>^ X^;i/ X7.7";i' (2. 0ml) ^:^'fli^5^1/> (2 0ml) 



O 
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izmmi^. >j<}^T^:;i/4^u > (i. 7 0mi) ^i^rufeo ^i^izximmmp^ 

-;i/=2 0 : 1) -CimVX. WMit^m (3. 7 2g) ^#fec 

'H-NMR (CDCI3) 6:1. 26(3 H. t, J = 7. IHz), 3. 2 

1 (4H, t, J = 5. IHz) . 3. 71 (4H, t. J = 5. IHz) . 4. 

14 (2H, q, J = 7. IHz), 4. 70 (IH, d, J = 13. 4Hz), 

7.3 6 (IH, d. J = l 3. 4Hz) . 

MS (FAB) m/z : 1 8 6 (M + H) \ 



3-^DDT:=iU> (2. 0 g) ^zK (30ml) , (3. 5ml) (D 

m^mm^zmmv. yki<%Tmmmir hu^Ad. 30g) ^mxx i o ^p^m 

#bfco (5. 3 ml) . 5^ >';V::tn7jN':7^:^ h U (6. 90g 

;ux— ^^jl/T^^bTSS-fb-^^j (2. 6 3g) ^nr^o ^(D^M:k(DKm\zm 

[##^!l2 9 7] 7 - ^Utiiy>y v>- 3-:^Jl^>m. X5";U X7.-7^;V 



##M 2 9 5 Tltfe-fb-a tl ( 1 . , 4 5 g) ^Tir hx h U ;l/ (10 0ml) \Z 
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mmv. ^mm2 9 e-vntcit^m d. 7 3g) ^m^xm^izximm^w 

: 1, ^ViT, ^^it>:it^ X^;i/ X7.5^;i/=4 : 1 -> 1 : 1) TliMb, 
^S'fb-eril^ (0. 2 5 g) *#;^Co 

'H-NMRCCDClg) 6:1. 53 (3H, t, J = 7. IHz), 4. 6 
2 (2H, q, J = 7. IHz) , 7. 80 (IH, dd, J = 8. 8. 2. 0 
Hz) , 7. 95 (IH, d, J = 8. 8Hz) , 8. 64 ( 1 H, s) , 8. 
6 8 (IH, d. J = 2. OHz) . 
[##^!J2 9 8] 7-i^nD>^>y U>-3-:^?>)p5[j^>M 



'H-NMR (DMSO-de) (5:8. 02 (IH, dd, J = 8. 8, 2. 0 
Hz), 8. 34 (IH, d, J = 8. 8Hz), 8. 70 (IH, s), 8. 
9 0 (1 H, s) . 

MS (FAB) m/z : 2 0 9 (M + H) \ 
[##^!i2 99] (IR, 2S, 5S)-2-{[ (7 UU^>y 'J >- 3 

^^zyJltiJP/'^^>m. t e r t -y^^JV XX-?^;!/ 



CI 




N 



COOH 
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'H-NMR (CDCI3) 6:1. 36 (9H, s), 1. 80-2. 20 (5 
H, m) , 2. 7 2 (IH, m) , 2. 9 6 (3H, s) , 3. 0 7 ( 3 H, s 
), 3. 49 (IH, d, J = 3. 7Hz), 4. 30-4. 45 (2H, m), 
4. 87 (IH, br) . 7. 77 (IH, dd, J = 8. 8, 2. OHz) , 
7. 96 (IH, d, J = 8. 8Hz) . 8. 59 (2H, br) , 8. 72 ( 
IH, s) . 

MS (FAB) m/z : 4 7 6 (M + H) 
[##^!I3 0 03 (IR, 2S, 5S) -2- { [ ( 5 -il7 n 1 H-^>X 

^^3fy_;^_2 — 1-;^) T^y) -5 - c (>?;><5^;i/T5 y) ti 
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O 



1 4 3 -Z!f#:fe{t:'D 4^ (2 3 5mg) ©5^ h ti 1^^ P :7 > (5. 0ml 

-i B. ^"V—JV- 2 -:fy)V-^>M (Bull. Chem. Soc. Jpn. 19 

8 9<¥, 6 2m, 2 6 6 8M) (16 5mg)©N, ;^^)V^)Vh.T 3. }^ 
(5. Om\) mm\z. 1 -h HP^v^>V>UTV-;H7K^nij^ (1 0 Om 

g) ^^ZSl- (3 -v^^^'Jl/TS y y'Dlf;!/) - 3 - JL^}Vtl)V:^i^^ 3 \^ 

m.mm. (i 7 img) ^mu\zxm^. 4Bmm.^i^r^o Kmmm^mm'^. m. 

U> : :^^y-)l= 10:1) ^fflV^Tffi^b. mMit-^^ (2 5 Omg) 

'H-NMR (DMSO-ds) 6:1. 01-2. 00 (6H, m), 1. 34 
(9H, s) , 2. 79 (3H. s) , 2. 8 0 - 2. 9 5 (1 H, m) , 2. 

9 8 (3M, s) , 3. 8 9-4. 0 6 (2H, m) , 7. 0 8 (IH, d. J 
= 6. 6Hz) . 7. 31 (IH, d, J = 8. 5Hz), 7. 62 (2H, b 
r. s) , 8. 47 (IH. d, J = 8. 5Hz) , 13. 46 ( 1 H. br. 
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S) . 

MS (ES I) m/z : 4 6 6 (M + H) ^ 
[##f!)3 0 1] 3 - .(4-y;i/:ta7x:^;V) -2- { [ ( 4 - ^ 5^;^:7 ai " 



(2. 0 1 g) ^ :^{k;p- h;l/X>7.;i/3i^::i;i/ (2. 2 5 g) > 4->^>^5^;WT 
^ytfUv'^ (3 0 9mg) :^^PD7js;i/A (3 0ml) lC^^?b> tfU>^> ( 
3. 0ml) ^JP^, 4. 5B#rBWnM»itb;^Co $ S) IC^i'fli p - h;i/X>X;i'5is 
(2. 2 0 g) *i)P^^ 3. 5 Btm^jlyjtbifec K)SI^^> >J<, 1 

m (17ml) xa^^'j^'m^m^. ■mmM'^mv^wm.7YMirY^)'^2^imm.. 

;V=9 : 1^2 : 1) (2. 8 9 g) ^#fco 

'H-NMR (CDCI3) a:2. 41 (3H, s), 2. 90-3. 10 (2 

H. m) . 3. 51 (3H, s) , 4. 10-4. 20 ( 1 H, m) . 5. 04 
(IH, d, J = 9. OHz), 6. 85-6. 95 (2H, m), 7. 00- 

7. 10 (2H, m), 7. 20-7. 30 (2H. m), 7. 60-7. 70 
(2H, m) . 
MS (ESI) m/z : 3 5 2 (M + H) \ 

[##^j3 0 2] 1 -y)\/-^u-2 - [ (4 -^5=-;i/:7x::i;p) - 

I, 2, 3, 4-7^h^t:Fn-ry^/U>-3-:^r;i/3}^>m X7.-T- 



F 




Ts 
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F 




Ts 



COOMe 



m^ms 0 i-iTnr^i\:-^^ (i. sog) , /-^^•^ji^atjv't}!]^ (207m 

g) ^^uUTisJVJ^ (4 0ml) izmmiy. T;l/3^>Kmbfco 'A^^X^h^JyJV 
:tD3^v>->'X5^;Px-7^;Hg#: (1. 2 0ml) ^13U^. MUX' 7 . 5 

ti'yK^u^v^'yy^- (^^-y->:i^m xx'5^;p=3 : 1) xm 

Mb. ^m\\:^m (1. 4 5g) ^#fec • 

'H-NMR (CDC I3) 5:2. 42 (3H, s) , 3. 15 (2H, d, J 
= 3. 9Hz) . 3. 46 (3H, s) , 4. 45 ( 1 H, d, J = 15. 9H 
z), 4. 69 (IH, d. J = 15. 9Hz), 5. 01 (IH, t, J=4. 
4Hz), 6. 70-6. 80 (IH, m), 6. SO -6. 90 (IH. m 
), 7. 00-7. 10 (IH, m), 7. 29 (2H, d, J = 8. IHz). 
7. 7 2 (2H, d, J = 8. 3Hz) . 
MS (ESI) m/z : 3 6 4 (M + H) 
[##I?!I3 0 3] 7 ->';i/:tn-r V^/ U >- 3 -;^3;U7j^>M XX5^ 



3 0 2 Tttfe'fti'&ii^ (1. 4 5g) N->^^^;l':!j^;i'AT5 H ( 

40mi)4c^^b/to z.<DKmm^. mM^mx\^. ioo"c-e3. ^m^m. 




F. 



COOMe 
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) T*ii^b. mmit^!^^ (0. 5 9g) ^.#feo 

■H-NMRCCDClj) 6:4. 07 (3H, s), 7. 55-7. 65 (1 
H, m) , 7. 6 5 - 7. 7 5 ( 1 H, m) , 8. 0 0 - 8. 0 5 ( 1 H, m) , 
8. 61 (IH, s), 9. 30 (IH, s). 
MS (ESI) m/z : 2 0 6 (M + H) \ 




COOH 



3 0 3 ^#}^c'fb'&ti (1. 4 5g) ^mmm (i.8mi) izmmv. 2. 
5B#PBijp!^5i^bfco Kft^m^^miy. Ti^xmm^'^mi^. ^ 

mit^m (0. 4 6 g) 

'H-NMR (DMSO-dj) 6:7. 90-8. 00 (IH, m), 8. 15 
-8. 25 (IH, m). 8. 40-8. 50 (IH, m), 8. 82 (IH, 
s) , 9. 5 5 (IH, s) . 
MS (FAB) m/'z : 1 9 2 (M + H) +. 
[#%f>|3 0 5] 7 -^UU-2H-^ti^y-3-:^)l''^>m. X5^;l/ XX 
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CI 




o 



COOEt 



4 _/7 pp_ 2 -b Hp^vOXT;!/^-*!:! F (Acta. Chem. Sea 
nd. , 1 9 9 9^, 53^, 2 5 8 M) (510mg) ^T-h^tFD:7^> 
(4 0ml) 7K*{k:M-U^A (6 0%?fttt, 15 7mg) SiPx.^ 

7";U(J. Org. Chem. 1978^. 43 #, 1256 H) (769mg 
) ©T^-h^t b*D^^>^?^ (10ml) ^M^M^MLX'2mrMWVr:i'^-'m.M 

10:1) \Z^r)mmV. mmit-^m (2 4 7mg) ^#feo 
'H-NMR (DMSO-dfi) 6:1. 33 (3H, t. J = 7. IHz) , 4. 
27 (2H, q, J = 7. IHz) , 4. 99 (2H, d, J = l. 2Hz) , 
6. 85 (IH, d, J = l. 2Hz) , 6. 89 (IH, dd, J = 8. 1, 
2. OHz) . 7. 04 (IH. d. J = 8. IHz) , 7. 38 ( 1 H, d, 
J = 1. OHz) . 

MS (E I) m/z : 2 3 8 (M+) . 
[##{^11 3 06] 7-i^nD-2H-^P^>-3 -:^jl-}^>m. 



^COOH 

2 7 4 ##i^!J3 0 5 TWc'fb'&tlJO^ e^^Mlb'&^^tt 
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'H-NMR (DMSO-cIb) (5:4. 92 (IH. d, J = 2. OHz) . 6. 
95 (IH, d, J = 2. OHz) , 7. 01 (IH, dd, J = 8. 1, 2. 
2Hz), 7. 35 (IH. d, J = 8. IHz). 7. 44 (IH. s>. M 
S (E I) m/z : 2 1 0 (M) 
[##^J3 0 7] (IR. 2S. 5S) -2- { [ (E) -3- 

x.:=.)V) -2-yn-^y^;w T^y} -5- [ (e^p^^^jVTsy) ;^7;v:^3^^;i/ 



'H-NMR(CDCl3) 6:1. 30-1. 55 (3H, m), 1. 48 (9 
H. s) , 1. 6 0 - 2. 3 0 (4H, m) . 2. 5 7 - 2. 7 0 ( 1 H, m) , 
2. 95 (3H. s) . 3. 06 (3H, s) , 4. 01 ( 1 H, br s) , 
4. 10-4. 20 (IH, m) , 4. 78 ( 1 H, br. s) , 6. 30 (1 
H, d. J = 15. 6Hz) . 7. 0 2 (IH, s) . 7. 3 1 (2H. d, J 
= 8. 5Hz) , 7. 40 (2H, d, J =^ 8 . 5Hz) , 7.' 52 ( 1 H, d. 
J = 1 5. 6Hz) . 




o 
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MS (ES I) m/z : 4 5 0 (M + H) 
[##M3 0 8] 6-^DD-4-:t+V- 1. 4 ->>^b H P^/ U >- 2 

o 

(DOOMe 
H 

4-^DnTrnU> (12. 7 6 g) ;v (1 5 0ml ) ^Wzyt 

m^bfeo ^^fi:?^^MffiT?*JitL'^ ^S$^e^7xx;i/x-^;i/ (7 0mi) \zm 

9 g) ^nr^o 

'H-NMR (DMSO-de) <5 : 3 . 9 7 (3H, s) ,7.76 ( 1 H, d 
d, J = 9. 0, 2. 5Hz). 7. 90-8. 05 (2H, m), 12. 28 

(IH, b r. s) . 
MS (ESI)m/'z:238 (M + H) \ 
[##Fll3 0 9] 6-^DP-4-:t^V- 1, 4 -v' t F n^^^y U >- 2 
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O 



CI 




COOH 



fee 

'H-NMR (DMSO-de) 6:6. 90-7. 05 (IH. m), 7. 90 
-8. 05 (2H, m), 10. 10-10. 30 (IH, m), 12. 13 ( 
IH, b r . s) . 

MS (ESI) m/z : 2 2 4 (M + H) \ 
[##'0nj 3 1O] (IR. 2S, 5 S) - 2 - { [ (5 -^nD-OH-jl^- 2 

--iJV) tiJi^^:^JV] y5.y] -5 - C (i>^^5^;i/T5 y) j/^n 



m^m9 VXnrn^t-^^ (5. O O g) (Dy^h^\=.\^uyy> (4 Om 1 ) m 
miz. 7K (10ml) cfeiztXTKM^bU^^'i^A (2 6 3mg) ^JD^^ ^?atCT^ 
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mmm. (i. ssg) <dn, N->^;?^5^;i'3i^;vAT^ h (loomi) mmz. 

1 - b HD^>'^>V>U7y-;H7Kfn#3 (1. 7 5 g) , 1- (3-i^^5^ 

)vr^j'yti\f)v) - 3 -x5^ji/:*;i/7j^i^-i'^ H mmm. o. 3 2g) , 

t;e^-r V:7°Dk°;l/X^;i/T5> (1 1. 3ml) ^mu\zxiju^. 20r^M#u 

(:^'ft;^5^W> : T-feh>=2 : 1 1 : D ^ffiV^TflML-^ ^Mit-^^ 

(4. 5 9 g) ^mrco 
•H-NMRCCDClg) 6:1. 60-1. 76 (2H. m), 1. 73 (9 
H, s), 1. 76-1. 87 (IH, m), 1. 93 (IH. br. s), 2. 
14 (IH. br. s) , 2. 28 (IH, br. s) , 2. 65 (IH, br. 
s) , 2. 95 (3H, s) , 3. 05 (3H. s) , 4. 01 ( 1 H, br. 
s), 4. 21 (IH, br. s), 4. 84 (IH, br. s), 6. 81 ( 
IH, br. s) . 7. 20 (IH, dd, J = 8. 8, 1. 9Hz) , 7. 3 
6 (IH, d, J = 8. 8Hz) , 7. 59 ( 1 H, br. s) . 8. 02 (1 
H, br.s),10.06(lH, br.s). 
MS (FAB) m/z : 4 6 5 (M + H) \ 

[##^!J3 11] (IR, 2S, 5 S) - 2 - { [ (5 -■7;i':^0'f > F-;!/- 

2 — (;\,) ;^3;ix4^n;i/] TSy} -5 - [ ii^ y^^Jir 5. J) ;^;;1//]^x;l.] i/^ 
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1) ^mm9 1 hmm\z. #^f!|9 6T#fc^b'&t)^5-:7;l/:tD-r>F-;^- 
2-:^;^^>m/6^e.> (IS, 3R, 4S) -3- [ (t e r t -y>^>':^j;l/ 
^~JV) -4- { [ (5 -:7Jl/?a-P<>'H-;l-- 2 — 

'H-NMR (CDCI3) 5:1. 26 (3H, t. J = 7. IHz). 1. 5 
2 (9H. s) , 1. 67-2. 41 (7H. m) , 3. 97 (1 H, br. s 
) , 4. 15 (2H. q, J = 7. IHz) . 4. 0 8-4. 2 2 (IH, m) , 
6. 83 (IH, s) , 7. 0 0- 7. 0 5 ( 1 H. m) , 7. 32-7. 36 
(IH. m) , 8. 0 2 (IH, s) , 9. 5 1 (IH. s) . 
MS (FAB) m/z : 44 8 (M + H) \ 

2) ##j^!]3 1 o<hi^tt<^:^?*T, ±m<t^m^^mm^\^^m^nrco 

'H-NMR (CDCI3) 6 : 1. 52 (9H, s) . 1. 5 7 - 1. 7 9 (2 
H, m), 1. 79-2. 00 (2H, m), 2. 14 (IH, br. s). 2. 
31 (IH, br. s) . 2. 65 (IH, br. s) , 2. 95 (3H, s) , 
3. 07 (3H, s) , 4. 02 ( 1 H. br. s) , 4. 17-4. 25 (1 
H, m) . 4. 80 (IH, br. s) , 6. 82 (IH, br. s) , 7. 0 
2 (IH, dt, J = 2. 3, 9. OHz) , 7. 24 (IH, br. s) , 7. 
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35 (IH, dd, J = 9. 0, 4. 3Hz), 7. 91 (IH, br. s), 
9. 49(1H. br. s). 

MS (FAB) m/z : 44 7 (M + H) \ 

mmmsiz] z-t^j-q. 6-i^^^)i^-Q, ? -i^}i\^a^rv^u i 

4, 5-c] t!U>?>-5 (4H) -:fy)Vy^>m. X7.T-;U 



yjvu'>m.m'f. iy7>^m (1) (9 1 smg) ^^^h^t fd:7^> (5 

0ml) \zmmV-2 OX:^l:^^niVrcmi. n-^^JVV^^A (1. 5 6^^ 

^^^>mm.. 6. 4 1ml) ^s^m-cmri^. -2 o°ct3 o^Fp^Mr#b:^cc 

0 0^)V^^1)->mm) ^2 0:$^raT?igTb. - 5 0'C"riB#rBlit#L;^c:o il® 
SJ^;;|^^C2. Z-i^^'^JV- 5--^^V- 5, 6-i^\i}^U- 2H-\iVi^y- 
1-^JV^>M X5=-;i/ XTv-T-;^ '(He 1 V. Chim. Acta, 1998 
^, 8 1^, 3 0 3H) (9 8 6mg) Sr^t^•x^^bHD>'^> (5m 1) ^ 
IS^s^^r^lTi^Tb. - 5 0°CT2B#rflM:#b;^o - 2 ot:^T?#?Ubfctt. M: 

m (4. 9 0ml) ^—mizmyv. -zox^x'so^^mmwvtco Rit^mizyK 

-z^^'^JV^JV^^T^V (10ml) izmmV^ (7 6 0mg) ^JP^ 

T5 0°CTMIt#bfco Jt^^^Sbfettv :^'ffc;<9^l/>'43j;tXISfn;^m7j<* 

;l/ : ^^it>=4 : 1) T**® bliM'fb'&tl (4 1 2mg) S:#feo 
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'H-NMR (CDCI3) 5:1. 25 (3H, t, J = 7. IHz), 1. 5 
4 (6H, s) , 2. 6 5 - 2. 6 7 (2H, m) , 4. 09 (2H. q, J = 
7. IHz), 4. 44-4. 46 (2H, m), 4. 78 (2H, br. s). 
[#^^^J3 13] 2-:/n^-6, 6-i^^^)V-6, 7 - v= t F D^^TV^P [ 

4. 5-c] bfU>'>-5 (4H) -:t?;i/3i^>m x5^;u x^^jv 



Mz^tm^m (4 3img) ^T"th-hu;v (8ml) mmm t 

e r t - (2 4 9mg) ^^t^TiiSTb^^cc ^mmz^Ki^Tx-m=mm S 1 

2T#fe'fb^#3 (4 12mg) ©y-fe h U;i/^lt (8m 1 ) ^MXTcWiS 0 

xxx;i/=6 : 1) \z^^mmv. mm^t^^ (i 5 img) «r#feo 

'H-NMR (CDCI3) (5:1. 26 (3H, t, J = 7. IHz) , 1. 5 
5 (6H, s). 2. 79-2.. 81 (2H, m), 4. 10 (2H, q, J = 
7. IHz), 4. 65-4. 67 (2H, m). 
MS (ESI) m/z : 3 1 9 (M + H) \ 
[##f!l3 14] 6. 6->'>^5^;l/-6, 7->^tiHD5^TyD [4. 5-c] 

t!U5^>-5 (4H) x5^;i/ xxt-;1/ 




EtOOC 




1 /> 



N 



S 
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###!J3 1 3 Tlt/c'fb'D tl (4 3 2mg) (Dz^JL'^JVJL—^JVm^^ (5ml) 
lZ-7 SX:'Vn-':/^)l^V^^J^ (1. 5 QmM^^-1)->mm, 1. 04ml) 

§iP^T-7 8°CT3 O^j^mm^htco ^(DKJit-miZ7K^J;^n>^JL^)VX.—^)\^ 

-a-^/ (3 0 7mg) *#/fec 

'H-NMR(CDCl3) 6:1. 28 (3H. t, J = 7. IHz), 1. 5 
5 (6H, s) . 2. 90 (2H. s) . 4. 12 (2H, q, J = 7. IHz 
) , 4. 7 5 (2H, m) , 8. 6 3 ( 1 H, s) . 
[#%#!J3 15] 6, 6 ->>^p<5^;i'-4, 5, 6, 7 --7^ h ^ ti F n^TV^ P [ 
4, 5-c] k°Uv^> 



3 1 4 Tft/tib-D #3 ( 3 0 7 mg) ^tK (5ml) . X^y— ;i/ (5m 
1) *5j;tX5?:t^+f-> (5ml) 0?l^^ffilC^^b. H ©.KJ^i^StClTKm'fl:: U ^ 

>j7A (5 9 8mg) ^m^T 7 Bmnammmhr^o m^^-ntmhrcm. tk^sj: 

^S^^7KStLM±hU'^AT$!;^. ^S^^^b, :|Sii<t;-&J|^ (2 0 7mg) ^ 

'H-NMR (CDCI3) 6:1. 23 (6H, s), 2. 71-2. 73 (2 
H, m). 4. 09-4. 11 (2H, m). 8. 61 (IH, s). 
MS (ESI) m/z : 1 6 8 (MO . 
[##^0 3 16] 6, 6-i^^9-)\^-6, 7->?bHD^TV*D [4, 5-c] 
t!U>^>-5 (4H) -tl)l^>m t e T t-^^Jl X7.x;i/ 
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Boc 




N 



S 



mmms l 5-e#/^'fb'&ii^ (20 7mg) Sr4^'fb^5^l/> (5ml) IzmMl^. 
i^- t e r t -y^=^)li^:^JV^i—h (4 0 4mg) :fecfclK4- (N, N-v^^ 
5^;i/T57) tfUi^> (15 1mg) ^Jn;^T^^a"Tr 2 B^rBlit^b/^Cc 

- t e r t -:/5=-;i/>^*;i/^^-h (4 0 4mg) ^ijnXxmU'vm^UWi^. 

nzsi:^- t e r t b ( 1 . 0 0 g) ^m^x 1 mmnwiy 

(^^^■y-> : stm x5^;i/ x7;7^;i/=4 : i) xmrni^xmrnit-^^ (95. 

4mg) ^#feo 

'H-NMR (CDCI3) 6:1. 47 (9H, s) , 1. 52 (6H, s) , 
2. 8 7 (2H. s) . 4. 6 9 (2H, s) , 8. 6 2 ( 1 H. s) . 
MS (ES I) m/z : 2 6 9 (M + H) \ 

[#^{3^!l3 17] 4-i7DD-5- (1. 3 ->^:t^FV'^>- 2 --I";!/) ^T'/ 
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2. 26 g) ^^h^tHn:7^> (15ml) \zmMV: H^-f T-fX-y-k 
h>T?^^T, n-y^^JV^J^^y^ (1- 5^^^^ri^->^l^. 6. 8 m 1 ) ^ 

6 5 g) ^#7tc 



3 1 7 Titi^'fb'&il^ (2 4 2mg) , X^S^y— ;)/ (o. 2ml) ^N, 
l^-i^^^)V^)\yAr^]^ (2ml) 1-t Hl=i^>'^>^/bUTy 



;i/^JV3j^i^-< S H (2 5 0mg) ^JP^^ MT— Bj&jt#b^Co 

miyTz-o MffiT^^&^^b, mmi[:^^ (i 7 omg) ^#7to 

'H-NMR (CDClg) 6:1. 43 (3H, t, J = 7. 3Hz), 4. 0 
0-4. 10 (2H, m), 4. 10-4. 20 (2H, m), 4. 48 (2H, 
q, J = 7. 3Hz) , 6. 1 5 ( 1 H. s ) . 
MS (ES I) m/z : 2 6 4 (M+H) \ 

[##^!j3i9] 4-^DP-5-:^]^;i/s;p5^Ty~-;i--2-:i;;i/4^>^ 
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OHC 




CI 



I ^COOEt 



3 1 8 Tlfifc'fb'&^l (1 3 2mg ) ^>?X^;l/X— 7=-;!/ (5ml) \Z 

mmi^^ 2 0%mM7i<-^u (o. 3m d ^mx. mm-t! 7 mmMWi^r^o 
Mx'^^:t^>"j7A-r^$^itb7to MEET^«^i§^b. mmih^m a 1 omg) § 

'H-NMRCCDCls) 5:1. 46 (3H, t. J = 7. IHz), 4. 5 
2 (2H, q, J = 7. IHz) , 10. 12 (1 H, s) . 

[##^!|3 2 0] 4-T5^H- 5-*;V5;i/^T^/— 2-:^?;V3}?>m 



3 19 -cnr^z^t^^ ( 5 . 1 5 g) V f ( 3 o m i 

) izmML'^ ri>iti-hV^A (1. 5 2g) ^mX. S?UT2. 5 0tPplJt#b 

(1. 7 8 g) ^ttfec 
'H-NMR (CDCI3) (5:1. 45 (3H, t, J = 7. IHz) , 4. 5 
0 (2H, q, J = 7. IHz) , 9. 95 ( 1 H, s) . 




I ^COOEt 
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[##^!j3 2 1] Q-^'^JV-Q, 7 -e^h Hn^^T^n [4, 5-d] tf' J 5 



##-0^!] 3 2 0 -e#fc'fb'&t/ (1. 5 6g) &i^'fb^^l/> (2 0ml) 

itSS (2ml) , ^^JVr^y (2^S^7^h-^b Fn:7^>^l^, 21ml 
) ^^XShVT-^h^>^7m<h-^'ymi-hV^J^ (2. 9 8g) ^JP^it^bfeo 
lB#rBmJcbUT-kh^v'7jcm{b73sij7*:^bU'i'A (2. 9 8 g) *7lJpb, $ 

1 0 omi) ^■bu^xT)\y:fyvmzh. m.it^^u>x'i^mvrc^k.. MyMm-^ 

if^^iy^A-cnrnVTzLo «ffiT^«^g*b. m^W^m (l. 4 3g) ^#feo 

^.(Dmm^'^j^i^ y—jv (somo izmMi^^ i o xz-^^i^oAmm (2. 0 
g) .^jpx.. s^asE-e7K*^JPH;Sic#bfco 2. sPt^m M^^teb. 

?tli^^5!i^b, ^$^*^'fkiP^5^V'> (3 0ml) \zmmi^> :tJl^h^mhV 
)l (0. 7m 1 ) ^J::I/H:7>;;'fb*'j7^->?X^;i/X— (0. 3ml) 
^iJP^T, ^jfiTl 5 0#rfljt#bfc:o SJ^^I£JCg&fP^m7Km-:M-U "^ATK^ItSr 
iiP^, :^{b;^5=-W>Ti*fflb> 4fE7Kg^m:^^U^A-tr^j^b;^Co ?^«^«iETT 
^*bs ^^$^>'U:iJ<^r>:^7^A^:7 h^^^:7^- (:^{b>.5^l/> : 
;i/=9 7 : 3) T»mb. Il^^b'&tl (1 0 Omg) ^f#fco 
'H-NMR (CDCI3) (5:1. 41 (3H, t, J=7. IHz) , 2. 9 
5 (3H, s) . 4. 44 (2H, q. J = 7. IHz) , 4. 87 (2H, s 
) , 7 . 0 6 ( 1 H, s ) . 
MS (ESI) m/z : 2 2 6 (M + H) ^ 
[##f!l3 2 2] 6-p^^;i/-6, 7 -S^h Fa^^TV^D [4. 5-d] h°U^ 
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If />— COOLi 



##{^!J 3 2 1 -ettfc'fb-a-tl (463 mg) &y"h^bHP:7^> (20 ml) 
IzmmV. 7i<im<t^)9-^J^ (54. Img) *5j;rX7X (4m I) ^SP;^T^MT 
4. 5B#rBmr^Ufco MJ±TM&^*b, *^^>yTft;^bT^®'fh^#i ( 

4 6 Omg) ^#fco 

'H-NMR (DMSO-dg) 6:2. 86 (3H, s), 4. 71 (2H, s 

),7.03(1H, s). 
[##{3^113 2 3] (IR, 2S, 5S) -2-T>^F-5- { iX.^JU (^^;i/ 



##f!j2 5 0X-nrc^t^mtX.^Jl^'^}V7^>^m^VX. 

'H-NMR (CDC 1 3) 6 : 1 . 0 8, 1 . 18 (3 H, e a c h t , J = 
7. IHz) , 1. 46 (9H. s) , 1. 5 2- 1. 8 0 (4H, m) , 2. 
0 4- 2. .0 8 ( 2 H, m) , 2 . 71-2. 77 ( 1 H, m) ; 2 . 89, 2 . 
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98 (3H, each s), 3. 3 2, 3. 3 9 (2H, each q, J = 
7. IHz), 3. 74-3. 76 (IH, m), 4. 09-4. 11 (IH. 
m) , 4. 6 0 (IH, b r. s) . 
MS (EI) m/z : 3 2 6 (M + H) ^ 

[##ff!i3 2 4] (iR. 2s, 5s) -2 - { [ (7-^^p^-rv^yu>- 
3--r;^) T^y} -5 - { [x-3^;i/ T^y] 



r 



BocHN 




3 2 3 -e#fe^b^tJ (1. 4 4g) ^y.^y-;i/ (2 0ml) ^C^^?b. 
1 0 %A°^>?'j7AM* (15 0mg) &j]P;l, TKm^^TJt^bfCo 2 4BtPBltt 

±l3?ft^:^i|^^:^'ft;;>^5^l/> (3 0ml) 5 7 ( 

8 5 0mg) , i-x.^)V-3- (3-5^^5^;PT^7:/ntf;i/) :^7;i/z}^>^-r 5 
F MMM ( 1 . 2 7 g) . 1 - b H □^>'^>'y> u T y-;i/ 1 ( 9 o 

Omg) N-y.5^;i/^;i/7jNU > (1. 3 4g) ^SP;^, ^?^TM#bfeo 1 7 
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mm<t^^ (1. 6 1 g) «:#feo 

'H-NMRCCDClj) 5:1. 10, 1. 22 (3H, each t, J = 
7. IHz) , 1. 43 (9H. s) . 1. 84-2. 17 (6H, m) , 2. 
66(1H, br. s).2. 92, 3. 03 (3 H, each s).3. 
35-3. 44 (2H, m), 4. 20-4. 30 (2H. m). 5. 30 (1 
H. br. s) , 7. 70 .( 1 H, d, J = 8. 6Hz) , 7. 92 ( 1 H, d, 
J = 8. 6Hz) . 8. 00 (IH, s) , 8. 40 ( 1 H, br. s), 8. 
5 6 (IH, s) , 9. 0 3 (IH, s) . 
MS (FAB) m/z : 4 8 9 (M + H) \ 
[##F!l3 25] N- ((IS, 2R, 4S) -2-757-4- [(7-^1=1 

n-rv^y u>-3--r;w -4- { [x^;i/ (7>^;i/) r^y] 



##^J 3 2 4 Tttyt'fb'&tl (1. 6 0g) &:^MX:$^y-;U^^^ (2 5ml) 

m-^iz^^^y^M^. m&^^Mi-. mm^h^m (i. 2 2g) 




O 



N 



O 



418 



wo 2004/058715 



PCT/JP2003/016783 



'H-NMR (DMSO-ds) 6:1. 10, 1. 23 (3H, each t. 
J = 7. IHz) , 1. 26 (2H. br. s) , 1. 69-2. 11 (6H. 
m). 2. 89 (IH, br. s), 2. 93, 3. 05 (3H, each s 
) , 3. 3 8 -3. 4 5 (2H, m) . 3. 52 ( 1 H, s) , 4. 18 (1 H; 
br. s) , 7. 70 (IH, dd, J = 8. 8, 2. OHz) , 7. 94 (1 
H, d, J = 8. 8Hz) , 8. 02 ( 1 H, d. J = 2. OHz) . 8. 50 

(IH, br. s) , 8. 59 (IH, s) . 9. 11 ( 1 H, s) . 
MS (FAB) m/z : 3 8 9 (M + H) \ 

[##^!13 2 6] (IR*, 3S*, 4 S*) - 3 - [ ( t e r t -:/h4^>';^;i/3j^ 
r-;i/) T^y] -4- { [ter t (-yy x.-Jl) ->U;i'] -> 



m^m8 s-v^tcih^m (2 8. og) &n, N-i^p^9-ji^t^)i^j^r^\^ (5 

00 ml) izm-^-'l^^ t e r t -r7*5^;i/>^:7a:r:;i/vU;Uii7DU F (63. 5m 

1) . -i^yv-ji (19. 9g) ^sp^feo muTsi Rm 
Tjvrmmv. •ar:bii-fe#aa^7KT2iiii5fe^tbfeo Mymmi-hv^AT^m 

mt^'^U> : y —)l= 1 : 0^4 7 : 3) Tff^b, N, N-z^^^)V'^ 
;i/AT5 F:^^^0. 4:^^^Abfe^®'fI::'&tl (5 2, 5 g) ^#fec 
'H-NMR (CDClg) 6:1. 07 (9H, s) , 1. 27 (3H, t, J 
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= 7. IHz). 1. 38 (9H. s), 1. 43-1. 59 (3H. m). 1. 
63-1. 67 (IH. m), 1. 92-1. 98 (IH, m), 2. 25-2. 
32 (IH, m), 2. 37-2. 42 (IH, m), 3. 66 (IH, br. 
s) , 3. 80 (IH, br. s) , 4. 16 (2H. q, J = 7. IHz) , 
4. 32 (IH,. d, J = 8. IHz) , 7. 3 4- 7. 4 6 (6H, m) , 7. 
6 5 - 7. 7 3 .(4H, m) . 

[##^!J3 2 7] (IR*. 2R*. 5 S*) - 2 - { [ t e r t (-::^yx 
=.JV) e^U;i/] -5- (t Fn^^v-^^;!/) zy^u^^D->:^JV/'^5.> 

m t e r t - y'^^JV X7.7^;i/ 



rjv:j>mmT. or:Ti£^s^x5^;i'X— 7=-;i/ (i o omi) \z7mit^j^^ 
at;i/^x'^a (7. iig) ^mmv. m^mms 2 eiim-^t^^ (52. 5 

g) (Di>^X^;l/X-7^;i/^t-t (5 0 0ml) ^ 3 0^>W;OHj-TMTbfe„ ot:© 
^^3 O^WMJ^b^c^, (10 0ml) ^mThfco 

(2 9. 6 g) s#:fco 
'H-NMR (CDCI3) d : 1. 07 ( 9 H, s) , 1. 3 2- 1. 7 4 (1 
6H. m) , 1. 8 7 (IH. t, J = 10. 4Hz) , 3. 3 5^3. 5 5 ( 
2H, m) , 3. 

71 (IH, br. s), 3. 79 (IH, br. s), 4. 36 (IH, br. 
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s). 7. 34-7..44 (6H, m), 7. 65-7. 72 (4H, m). 
[##f!l3 2 8] p^:$^>X;i'4^>m ( (1R% 3S*, 4S*) -3- [ (t e 
r t -7">^>';^;l'Jj^n;i/) 73 - 4 - { [ t e r t -^5=-;^ (i^:7a:n;i/ 



3 2 7 -Tr#fe'fb'a-^ (2 9. 5 g) ^m\:^=^U> (2 0 0ml) > tf 
U>^> (2 0ml) \zmyb^l^^ m.ih^i^>7.JV7i>-)l (9. 5ml).^JP;l> M 

)V=2 : 1) TMmb, ^M^k-arf^ (2 9. 8 g) ^#fco 
'H-NMR (CDCI3) (5:1. 08 (9H, s) , 1. 38 (9H. s) , 
1. 43-1. 61 (5H, m), 1. 86-1. 89 (2H. m), 3. 02 
(3H, s), 3. 77 (IH. br. s), 3. 81 (IH, br. s), 4. 
10 (2H, d, J = 5. 4Hz) , 4. 32 ( 1 H, br. s) , 7. 35- 
7. 45 (6H, m) , 7. 6 4-7. 6 8 (4H, m) . 
MS (ES I) m/z : 5 6 2 (M + H) \' 

. 3 2 9] ( 1 R*. 2 R"*, 5 S ♦) - 2 - { [ t e r t - ^^}V iVy x. 

x;i/) ->u;i/] ^^zy) - 5- (>-T/;^^;u) i^^ u^^-^yts)VA^ym 

text -y^^JV X.T.'rJV 




OTBDPS 
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BocHN 




3 2 8 (2 9. 8 g) ^N. N->5;<5^;V*;i/AT^ ( 

4 0 0ml) \zm:b^h. i^T Xt-T h 0 ^ (3. 6 4 g) ^in^X. 8 OXZIT 

7icmm^m^> ^mvr^o ym-^^^mm. x^;i/ xx-5=-;i'T2iiittmb. ^-h 
m^h^j'yj^'v^mi^rzo mm^Mmnz^^i^^ m-^^zyv:^yjvti^A^u 

ih-^HS^ (2 0. 6 g) ^ntco 

'H-NMR (CDCI3) 6:1. 08 (9H, s) , 1. 38 ( 9 H, s) , 
1. 43-1. 68 (5H, m). 1. 79-1. 85 (IH, m). 1. 88 
-1. 95 (IH. m), 2. 32 (2H, d, J = 7. IHz), 3. 77 ( 
IH, br. s) , 3. 82 (IH, br. s) , 4. 32 (IH, br. d, 
J = 6. 8Hz), 7. 35-7. 45 (6H, m), 7. 65-7. 71 (4 
H, m) . 

[#%^J3 3 0] (IR*. 2R*. 5 S*) - 2- { [ t e r t (>':7x 
iy^JJVl -5- ( 2 -rt^V X5^;i/) i^^ u^^1)->tl)Vn^> 

m t e r t-y^^Jl X7.y^;i/ 
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CHO 



BocHN'' 



0^m3 2 Q-vntc^h^^ (2. OOg) ^M7Km.i\:.^9-U> (2 0 ml) IZ 
;i/T;i/^nii7A (0. 9 5 M^^it>^^^. 8 . 55mi) ^?STU^ ^©^S 

iatc#?abT3B#PBm#bfco K^sm.-^Q^x,\znn\^. (lomi) 
49:1) -limm^-xwmwi-^m (i. 4 5g) ^#ycc 

'H-NMR (CDCI3) 5:1. 07 (9H, s), 1. 38 (9H, s), 
1. 43-1. 54 (5H, m), 1. 82-1. 88 (IH, m). 2. 06 
(IH, br. s) , 2. 4 2-2. 4 3 (2H. m) , 3. 72 (IH, br. 
s) , 3. 77 (IH, br. s) , 4. 38 (IH, br. s) , 7. 34- 
7. 4 4 (6H, m) , 7. 6' 5 - .7 . 6 8 (4H, m) , 9. 7 7 ( 1 H, t. 
J = 1 . 7Hz) . 

MS (FAB) m/z : 4 9 6 (M + H) \ 

[##{^1)3 31] 2- ((IR*. 3S*. 4S*) -3-[(tert - V^V^i^ 
^;l/3}^n;i/) 7^/] -4- { [t er t-^'^^jV (>?:7xn;0 5/U;H 
5/} >-^;7D^^~>;i/) 
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CXDOH 



BocHN'' 



3 3 0 T^r^i^t'^^ ( 8 . 4 0 g ) ^tK (33ml) . tert - y''^ 
y-JV (12 0ml) (DW^mm^zmm^^ 2-^^)V-2-^y'> (8. 0 8 
m 1 ) . D ^m— 7K*:^ b U A— 7KfO% ( 2 . 6 4 g ) > M:^mm:^ h U A 
(3. 4 5g) ^iJP^^?aTl. SPtWMM^bfeo H;SI^Jc*i>fk;;'<^l/>, 

> : itm X^;i/ XX5=-;l'=2 : 1^1 : 1) TW^b^^Mik'&ti (7. 6 
2g) ^#fco 

'H-NMR (CDCI3) (5:1. 07 ( 9 H, s) , 1. 2 2 - 1. 6 3 (1 
5H, m) , 1. 82 (IH, br. s) , 2. 17 (IH, br. s) , 2. 
2 7 - 2. 3 3 (IH, m) . 3. 6 9 ( 1 H. br. s) , 3. 8 4 ( 1 H, 
br. s) , 7. 00 (IH, br. s) . 7. 3 3 - 7. 4 2 (6H, m) , 
7. 6 3 - 7. 6 5 (4H, m) . MS (ESI) m/ z : 5 1 2 (M + H) \ 
[##-0^1)3 3 2] (IR*, 2R*, 5 S*) - 2 - { [ t e r t --/^^jl/ (i^:7 3z 
:=.)V) v-U;!/] ^^zy) - 5- [2- (5^;^5";VT^ / ) - 2 -:t^?^VX5=-;l'] 
^^i^7D^^+i->:^/;Wt^>m t e r. t - XX'T^;!/ 
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BocHN 




OTBDPS 

##M 3 3 1 (7. 6 2g) ^N, N->^;^^;l/^;i/ATS F ( 

15 0ml) i^;^^ji^rs.>Mmm. (6. oig) . i- (3-vp^ 

5^;i/T5 y yatf;v) - s-jL^MJV-^-y^ mmm. (s. seg) ^ i 

-fc FD^~>^>\/h UT\/-;H7j<?n#) (1. 0 1 g) > hux5^;i/T5> ( 
10. 3ml) ^j]n;lS?^T4 BJt#bfeo ^^^MBETtclg^Lx. ^^^tCi^-fb 

;p xx5^;i/=i : 1) x^mmi^Tco mm^m^vT. ^=^it>^jn^> ^v^rc 

e-fe(^?»^51Xb> (6. 4 2g) ^#fec . 

■H-NMRCCDClg) 6:1. 08 (9H, s), 1. 88 (9H. br. 
s). 1. 43-1. 55 (5H, m), 1. 79-1. 86 (IH, m), 
2. 03 (IH, br. s), 2. 21-2. 32 (2H, s), 2. 94 (3 
H, s) , 3. 03 (3H, s) , 3. 74. (IH, br. s) . 3. 80 (1 
H, br. s) , 4. 49 ( 1 H. br. s) , 7. 3 3-7. 44 (6H, m 
),7.64-7.69(4H. m). 
MS (ES I) m/z : 5 3 9 (M + H) \ ' 
[#%^!I3 3 3] (IR*. 2R*, 5 SO -5 - [2- (v^^^^Jl'T ^ y ) -2 
-::r4^yx5";i/] - 2 -k HP^^/>'^P^+i^>:^;Wt^ >^ tert-:^^ 
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O 




OH 



3 3 2 -Vnrc^t-^m (6. 36g) ^^hy\i]^uy^> (50ml) 

17. 8 5ml) ^in^. 3BtrBlJ«#U7Cc ^i^^MffiT^d^S 

;i/=2 4 : 1) -mmb, ^^Mfb-^^^ (3. 4 9g) ^#feo 

'H-NMR (CDCI3) 5:1. 44 (9H, s), 1. 46-1. 60 (4 

H, m) , 1. 7 9- 1. 8 4 (2H, m) , 2. 2 8 - 2. 3 5 (3H, s) , 

2. 82 (IH, br. s), 2. 9 5 (3H. s), 3. 01 (3H, s), 

3. 56 (2H, br. s), 4. 67 (IH. br. s). 
MS (ESI)m/z:30 1 (M + H) +. 

[#%^!|3 3 4] yf^^>7.)l':^>m (IR*. 2 R*, 4 S*) -2 - [ (t e r 

t -:/h^->;^/;P7}^^::i;v) T^y] -4- [2- (>^p<^;1/T5 y) -2-^^ 
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BocHN'^'* 




3 3 3 TT^tfe^b'&tl (8. 0 5mg) ^m.it^'^Uy (5 0ml) izm 

•^^v. T;^r^>#H^T^ - 7 8*cjc}^*pb. mh^^>7.)V'^^:=.)v (2. 70 

^JV=l : 1^0 : 1) mMit^m (3. 6 3 g) ^#7to 

'H-NMR (CDCI3) 6:1. 43 (9H, s) , 1. 5 9- 1. 7 4 (4 
H, m), 1. 85-2. 30 (5H, m), 2. 95 (3H. s), 3. 00 

(3H, s) , 3. 10 (3H, s) , 3. 7 9 - 3. 8 3 (IH, m) , 4. 
72 (IH, br. s) , 4. 91 ( 1 H, br. s) . 
MS (ESI) m/z : 3 7 9 (M + H) 

[##^113 3 5] (IR*, 2S*, 5S*) -2-Ti^H-5- [2- 
T^y) - 2 -::t+VX5^;W >'^D^4^1^->:^?;i/n^>m tert-y5^;l/ 
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BocHN 




m^ms 3 (S. 6 2g) ^N, N- v^9^;V*;i/AT5 F ( 

2 0ml) \zmy^^V. Ti^iti-hV^J^ (3. 1 1 g) ^JO^, 7 5t:-I?17B# 

X^;i/ X.7.^)V) TfSmb. :iSm^4^ (1. 3 0g) S;#feo 
'H-NMR (CDCI3) (5:1. 14-1. 21 (IH, m), 1. 33-1. 
40 (IH, m), 1. 45 (9H, s), 1. 61-1. 71 (IH. m), 
1. 78-1. 91 (3H, m), 2. 22-2. 27 (3H, m), 2. 94 

(3H, s). 3. 00 (3H, s). 3. 60-3. 62 (IH, m), 3. 
97 (IH, br. s) , 4. 76 ( 1 H, br. s) . 
MS (ES I) m/z : 3 2 6 (M + H) 

[##^113 3 6] N- { (IR*, 2S*, 4R*) -2-T5/-4- [2- (5^ 

-2 F i^m:^ 
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O 




'H-NMR (DMSO-dfi) 6:1. 16-1. 19 (IH, m), 1. 51 
-1. 56 (IH, m), 1. 70-1. 73 (IH, m), 1. 81-1. 9 
1 (2H, m). 1. 99-2. 03 (IH, m), 2. 19-2. 30 (3H, 
m) , 2. 83 (3H, s) , 2. 99 (3H, s) , 3. 63 (IH, br. 
s) , 4. 08 (IH, br. s) , 7. 19 ( 1 H. d d , J = 8 . 7, 1. 
7Hz) , 7. 35 (IH, s) , 7. 44 (IH, d, J = 8. 7Hz) , 7. 
69 (IH, d, J = l. 7Hz), 8. 22 (3H. br. s). 8. 62 ( 
IH, d. J = 7. IHz), 11. 91 (IH, s).MS (ESI) m/ z 
: 3 7 7 (M + H) ^ 

[##F!j3 3 7] (IR, 2S. 5S) -2 - { [ ( 5 - ^7 p P-Y > 2 

— r;i/) -5- (t Hp^^^-^^^;!-) i/^ D-^4^it>:^;p 
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6 



OH 



CI 



BocHN 




O 



[##^!]3 3 8] ^^>7.)l^-^s>m ( (IS, 3R, 4S) -3 - [ (ter 
t-^h^zytlM:=-)V) y^y] -4- { C (5-^tiU^>\i—)V-2—i 



3 3 7 Tftfcfb-g-tl (5 0 0mg) ^hUX5^;i/T5> (3 2 9ml) 
^^h^bHP:7^> (8ml) -m.ih^^U> (8ml) fclM^ib, -7 St: 
Iz^mi^Tdo Z.(Dmm\zmit^^>:^}V:^::^JV (ISSmU ^?^Tbfett. 1^ 




o 
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M^bU'^AT^^^> m.&~fmm^m^i^^ mmit-^!^^ (6 5 4mg) ^#^0 

'H-NMR (CDCI3) 6:1. 57 (9H, s), 1. 84-2. 01 (4 
H. m), 2. 28-2. 31 (IH, m), 3. 04 (3H. s), 3. 68 

(IH, s), 3. 74-3. 75 (IH, m), 3. 91-3. 93 (IH, 
m), 4. 02-4. 12 (2H. m), 4. 18-4. 20 (IH, m), 4. 
85 (IH. br. s) , 6. 81 (IH, s) . 7. 21 ( 1 H. d d. J = 
2. 0, 8. 8Hz), 7. 34 (IH, d, J = 8. 8Hz), 7. 60 (1 
H, s), 8. 02 (IH, br. s), 9. 27 (IH, br. s).. 
MS (ESI) m/z : 5 0 0 (M + H) \ 

[#%#!)3 3 9] (IR, 2S, 5S) -2- { [ (5-^nD-r>H-;i/-2 
— OV) y^J} - 5- C (:^^)V7.JVyT :=.)]/) v^d 



BocHN 




mmms 3 (6 5 4mg) ^N, N-i>y^^)V-^JlA7^ H ( 

8ml) \zmMl^. 1 5%i-h^J'yj^^-t^h^zy\^7K'M'^ (1. 8ml) 

Pi. ^u.-c4mmm.WLrco ^)t^m>t-^iz^B€. mm x5^;i/ xx-5";i/T3iii 

: 1) r^mmV. M-fb^tl (4 9 2mg) ^ntco 

'H-NMR (CDCI3) 6:1. 52 (9H, s), 1. 87-3. 04 (1 
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3H, m) . 3. 9 1-3. 9 4 ( 1 H. m) , 4. 12-4. 15 ( 1 H, m 
) , 4. 95 (IH, br. s) . 6. 81 (IH, s) , 7. 19 ( 1 H, d 
d, J = 8. 8, 1. 2Hz) , 7. 35 ( 1 H, d, J = 8. 8Hz) , 7. 
5 7 (IH, s) , 9. 8 2 (IH, b r. s) . 
MS (ESI) m/z : 4 5 2 (M + H) \ 
[#^f!l3 4 0] (IR, 2S, 5 S) -2- { [ (5-i^pn'l'>H-;i/-2 
—iJV) ^Jl'^^.JVl T^y} -5- [ (^^)\y7.Jl-^=.)V) ^^JV] v^D-^ 



BocHN 




##{3^!] 3 3 9 (3 0 0mg) ^mt^^\y> (10ml) \zm-^^ 

V. OX:'VmWTm-^uuM^B.mm. (70%, 4 0 0mg) ^MXrcc ^(D 

ifltp^ijtm^^ u.'^sm-^i^^zM.^. Mbp^5^i/>^3iiitttHLfco ^mm-^ 

^y;i/;^7^A^D X' hiJ7'^y^- (Mt;y^i/> : y:$7y-;i/=2 4 : 1) -el» 

Wll)a^^«lib> ISM'ft'&il^ (2 5 4mg) ^f#fco 
'H-NMR (CDC 1 3) 5 : 1. 4 4-2. 19 (13H, m) , 2. 2 2- 
2. 30 (2H, m), 2. 89-3. 25 (7H, m), 3. 93-4. 15 
(2H, m) , 4. 9 8 ( 1 H, br. s) . 6. 8 2 (IH. s) , 7. 2 1 
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(IH. dd, J = 8. 8, 2. OHz) . 7. 34 ( 1 H, d, J = 8. 8H 
z) , 7. 60 (IH. br. s) . 9. 54 ( 1 H. br. s) . 

[##f^!j3 4i] (5 -i^7PD5^x>- 3 --f p^^y— ;i/ 



5 --^uu^^ty :i^>- 3 -:^JV:^>B. (Monatsh. Chem. , 19 

8 9^, 1 2 0#, 5 3H) (6. 9 3 g) ^-T^h^ t Hd:7^> (7 5 Om 1 
) hUX5^;l/T5> (2 7. 3ml) . ^ D D^mx^;i/ ( 1 8 . 7 

ml) ^mx. m^-rzmmmmwi^r^^ -^^iz. ymm^^m-^h^j^A (i 

9. 3 g) (D7\(.mM (4 1ml) ^ 1 o^j^mizt>rc-oxm~fi^^ ^(Dm^WVl 

;l.:^:^it>=l : 4) Tfl^b. ^^^IbM^ (5. 1 7 g) €:#fCo 
'H-NMR (CDCI3) 5:1. 63 (IH, t, J = 5. 8Hz), 4. 5 

9 (2H, d. J = 5. 3Hz) , 6. 91 ( 1 H. d, J = l. 7Hz) , 6 
9 8 - 6. 9 9 ( 1 H, m) . . 

3 4 2] 5 -i7nP5^:t:7 3i>- 3 -;i>;Wt;i/-7^t H 





#%'^!| 3 4 1 (5. 17g) ^mt:^^Uy (4 0 0ml) Izm 
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^b, -m'fb-7>:^*> (5 1. 3g) ^mx. ^taTi 5mmB.wvrzo Kmm 
mm^ms.T^^h. mm^h-^m (2. 8 4g) ^tt^c 

'H-NMR (CDCI3) 6:7. 35 (IH. d. J = l. 7Hz), 7. 8 
8 (IH, d, J = l. 7Hz) , 9. 75 ( 1 H, s) . 
[##f?!l3 4 3] 2-T>?H-3- ( 5 - P n5^X>- 3 — f JV) 7 ^ V JVM 



2 0%:M-Ue7AXh^r'>H Xr^^y-;!/^!^ (1 0. 7m 1 ) t^xr^'y-;^ 
(15ml) SrSO;^. 0 t:tCJ^^bfct^. ##^J 3 4 2 Tt#;^'fb'&#J (1. 0 1 

g) <hT-:^Fim x5^;i/ XX 7^;!/ (3. 5 5g) 3 o^^r^l^-t^fc 

>^x5^;i/x-T-;i/T3liiJfifcBbfeo ^^ji^-^tD-t^, ^l«^Mi3ET^5feb:^o B 

:^=¥-t)->=l : 4 9) ^^Mib-grii^ (1. 0 4 g) ^#^c:o 

'H-NMR (CDCI3) 6:1. 38 (3H. t, J = 7. IHz), 4. 3 
4 (2H, q, J = 7. IHz) , 6. 75 (IH, s) , 7. 39 ( 1 H, d, 
J = l. 7Hz) , 7. 54 (IH, d, J = l. 7Hz) . 
[#^^J3 44] 2 -^J7DD- 6 H-^xy [2, 3-b] tf D-;V- 5 

3^>^ x5=-;i/ xxt^;]/ 
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COOEt 



3 4 3 Ttt;^^^-^^! (0. 9 7g) ^^i^U> (20ml) IzmMl^^ 

^ufda^^^mu, mm^t^^ (o. eosg) ^nr^o 

'H-NMR (CDCI3) 5:1. 38 (3H, t. J=7. OHz) , 4. 3 
5 (2H, q, 3 = 7. OHz) , 6. 90 ( 1 H. s) . 7. 00 ( 1 H, d , 
J = l. 9Hz) , 9. 32 (IH, br) . 

[##{^!l3 4 5] 2 -i^PP- 6H-5^xy [2, 3-b] }dU—)V-5-idJV 



'H-NMR (CD3OD) 6:3. 35 ( 1 H, s) , 6. 94 ( 1 H, s) . 
6. 9 6. (1 H, s) . 
MS (ESI) m/'z : 2 0 0 (M-H) 
[#%'0^J3 4 6] l-^Dn-4- (2, 2-e^>^n^:tf-;l/) ^>if> 
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Br 




Br 



CI 



4 -:^7Dn^>Xy;i/^^b F (2. 8 i g) ^mh^'^uy (3 0 0ml) \z 

jv xx-7=-;v=2o : 1) iz^v)^mv. mmih^m cs. 5 4g) ^#feo 

'H-NMR (CDCI3) 5:7. 33 (2H, d, J = 8. 5Hz), 7. 4 
3 (IH, s) , 7. 47 (2H, d, J = 8. 5Hz) . 
MS (EI) m/'z : 2 9 6 (M^) . 
[##^!J3 4 7] 3- (4-^nD:7a:X;i/) - 2 - y D tf:t-;i/M 



mmm3 A ^nmtzLWL'^m (l. Og) ^7^h^fcFn:7^> (30ml) 
^^b, n-:^5^;i/U^'^A (1. 5 9^^^4^it>^?i^, 4. 4 6ml) 

;V -r >m?jfET - 7 8 °C TiHT b 7t o K^A^ ^ Sr^ ^ b , i Bf PbIJI^ b fcc 
^jiS:?^^Sl/-7 8t:^T}^^b, ^^:^^x^>^T2:«^rBmi*bfett. ^^a^T 

msbfco Kmm^m&'^wmx^fz.''^. n-^\zm^^mMt.wm x^;i. xx 
^ji^M^x:^mvrco 7Km\z3m^^m^M^. mmzLxMrn x5^;i^ x 

it^m (4 5 3m g) ^#fco 

'H-NMR (DMSO-dg) 5:7. 55 (2H, d. J = 8. 5Hz) , 7. 
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66 (2H, d, J = 8. 5Hz) . 13. 90 ( 1 H, br. s) . 
MS (EI) m/z : 1 8 0 (MO . 
[##{^!|3 4 8] 6 -:t^y- 1, 4 - F D^-^y^U >- 2 - 



2 -T5 / - 5 -^^7 pn^>XT5 F (2. 5 0g) (75t:U>^> (15ml) 
^^^fci^-fb:^^ ■ X^;i/ XX p^;!/ ( 2 . O m l ) ^Sn;lT 1 8 Ptrsl^^M 

V. M7mm (5. omi) ^m^i-xi Qmrnummmi^fco mm^Mj±T^^ 
m-^izji^ J -jv^m^xmuii^m^^^mM. ^itb. mmit^m (2. 

7 1 g) ^#;^o 

'H-NMR (DMSO-dfi) 6:1. 35 (3H, t, 3 = 7. IHz) , 4. 
38 (2H, q. J = 7. IHz) , 7. 85 ( 1 H, d, J=8. 6Hz) , 
7. 9 1 (IH, dd, J = 8. 6, 2. 3Hz) , 8. 10 ( 1 H, d. J = 
2. 3Hz) , 12. 85 (IH, br. s). 

MS (ESI) m/z : 2 5 3 (M + H) \ 
[##i^j3 4 9] 6-i^uu-4--t^V- 1, 4-i^b HD=^:t-\/U >- 2 - 




COOEt 
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O 



CI 




COOH 



m^ms 4 S-V^Tcih'^^ (1. 2 6g) <Z)7K (5ml) -5^ h ^ t F D "7 

> (15ml) (DU^mmz7mit^:i'^'yi^ (zesmg) ^jn^, ^u\zxi 
smmm.wi'r^o ^mm^ymy^ im^mm (i imo T^-fpb. immm 
wvTco mmvrz.mB^m.m. ^mv. mmit^m (o. 9 eg) ^mr^o 

'H-NMR (DMSO-dj) 5:7. 50-8. 20 (3H, m), 12. 4 
4 (IH, b r. s) . 

MS (ESI) m/z : 2 6 5 (M + H+CH3CN) \ 

[##if!j3 5 0] 2-i:7Dn-N- (4 -^nP7ai:n;]/) 



p -ii7 DnT::^U > (3. 8 2 g) X5=-;^ XX7=-;i^ (3 0ml) 

^^?b^ ^laTi^-fbi^anT-fe^^;!/ (2. 3 9ml) ^JP^T 1 PtPelJIi^bfeo 

(4. 7 8g) ^ttfeo $6)1^. mm^mi/^4:\zmmL. mmi^rcmM^^M 
mmt^^ (1. 0 1 g) ^nr:io 

'H-NMR (CDCI3) 6:4. 19 (2H, s). 7. 33 (2H. d. J 
= 9. OHz) , 7. 51 (2H, d, J = 9. OHz) . 8. 22 ( 1 H, b 



CI 




H 



438 



wo 2004/058715 



PCT/JP2003/016783 



r . s ) . 

C##F>I3 5 1] S- [2- (4-^UU7~^J y) - 2-:t^yx^;V] 5=-:^ 

mm ±hv^M.^ 




3 5 0 T^tTt^fb-^il^ (5. 7 9g) ^JL^J—JV (14 0ml) ^zmM 
7 0■CT^tMiT^C5^«^:^^U'^A5 7J<f^#l (?. 0 4g) ©tKM (1 

4 0ml) ^—miznuTLX 1 . 5 BtreWp^Mrjitufec Kmm^m lyio \zmm 

+JTmb;^c*^^7N^»XbTlg®{t;^tl (8. 2 0g) ^#fCo 
'H-NMR (DMSO-dg) 6:3. 7 3 (2H, s) , 7. 3 5 (2H, d, 
J = 8. 8Hz) , 7. 57 (2H, d, J = 8. 8Hz) , 10. 30 ( 1 H, 
s) . 

[##^113 5 2] 2-'^UU-N- (5-^'PatfU>^>- 2 — ( Jl) 7±hT 

5 H mmm. 




2 -T^ y - 5 PD ti U (3. 8 5g) ^BM x^;i/ xx-xJP ( 
6 0ml) izmmi^^^U-vm^h^tltir^^jl, (2. 39ml) ^JP^TlBt 

0. 5ml) ^MlItibT$e.t::6 0'CTlBtfBlJtr4^bfec *f tii bTVi^l^^TN^^it 
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ixu. mm^t^m (6. isg) ^m^o 

'H-NMR (DMSO-de) 6:4. 36 (2H, s), 7. 94 (IH, d 
d, J = 8. 8, 2. 7Hz) , 8. 09 ( 1 H, d, J = 8. 8Hz) , 8. 
40 (IH, d. J = 2. 7Hz) , 11. 03 ( 1 H, s) . 

mmms 5 3] S - { 2 - [ (5 -^!7nDt?Ui>>- 2 T^y] - 2 



3 5 2 Tf#7t'fb'&#J (6. 18g) ^X^/— ;l/ (13 0ml) IZ-MM 

i^Tcmmz.. 8 ox:i;mwf\z^^mm'^h^j^A57Kmi^ (6. ss g) tm. 

m7Kmi- hV^2^ (2. 1 5 g) ^?^^L/c7KJtl^ (13 0ml) ^—M^zM^ 

xmul 1 o°c"r 2B#Fpij}pfi^M-^b^co m]±Tmm$m\^. m-^izx.^ y—ji ( 
5 0 0ml) ^jp^Tipi^b2iHittmb/^co ^mm^m 1 x 2 0 

xg=-;i/x— ^;i/Srj}P;lT'^ffi-r^^^t/§?i:mb. ^S^fh-^^l^ (6. 6 5 g) ^ 



'H-NMR (DMSO-dg) 6:3. 77 (2H, s), 7. 89 (IH, d 
d, J = 9. 0, 2. 7Hz) , 8. 09 ( 1 H, d, J = 9. OHz) , 8. 
34 (IH, d, J = 2. 7Hz) , 10. 57 ( 1 H, s) . 
[#%f!i3 5 4] N- { (1 R, 2 S, 5 S) -2- [ (2 - ^ UUTt^JV) 
T^Jl -5- [ (>^^5^;i/T^y) ::^7;i/3i?x;i/] zy^U^^zyM -5-p<5^ 
;i/-4, 5, 6, 7-7"h^t Hp^TV^O [5. 4-c] t: U >^>- 2 
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###!)2 5 3 T^fcfb^tl (1 0 Omg) X^;i^ X.X^)l (10m 

1) \zmM\^. m\:i7uuT±.^)V (2 1. 6m 1) ^ijn^x 6 oxz-cs o^m 

}±rmm^'M^i^xum(Dmmi\:^m (i 1 2mg) ^tt^c 

'H-NMR (DMSO-ds) 5:1. 35-1. 50 (IH, m) , 1. 55 
-2. 00 (5H, m), 2. 78 (3H. s), 2. 98 (3H, s), 3. 
00-3. 25 (5H, m), 3. 17 (3H. s), 3. 80-3. 90 (1 
H, m) , 3. 96 (IH, d, J = 12. 9Hz) , 4. 00-4. 15 ( 
IH, m) . 4. 02 (IH. d. . J = 1 2 . 9Hz) , 4. 4 5-4, 7 0 ( 
2H, m) , 7. 8 5 - 8. 0 0 ( 1 H, br) , 8. 12 ( 1 H. d, J = 7. 
3Hz) , 8. 35 (IH, d, J = 8. 3Hz) . 
MS (ESI) mXz : 44 2 (M + H) \ 

[##f!j3 5 5] S - {2 - [ ( (IS, 2R, 4S) - 4- [ (>^^^)\y7^ 
y) :^7;i/3j^-;H -2 - { [ 4, 5, 6. 7-5^h^t:Fn^T 

[5, 4-c] t!Ui^>-2 — (Jl^) T^y} ->i^ d^^^s^;!/ 
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CONMe^ 



SOgNa 



0 



3 5 4 T^ttTtfb-o-^^ (10 6mg) ^x^y— ;i/ (1. 5ml) izmM 
U'^A (18. 6mg) ^mmi^TcyKi^m. (1. 5ml) ^—MlzM^Ximm 

mmmmi'r^o m^rm^^^mv. ?s$^cx^y-;^ (i omo ^ip^Tjo^ 
BttctttBbfeo ttmiS^^ij 1/2 icMbT, y7°Dtf;i/x— (i omi 

) ^JP^TWW-r^^^^I^^Mb, ^M'fb'&i^ (7 2mg) ^#fco 
'H-NMR (D.MS O- de) 6:1. 3 5 - 1. 5 0 ( 1 H, m) , 1 . 55 
- 1 . 9 0 ( 5 H,' m) , 2 . 4 0 ( 3 H, s ) , 2 . 7 8 ( 3 H, s ) , 2 . 
80-3. 10 (5H, m), 2. 96 (3H. s), 3. 44 (IH, d, J 
= 14, 2Hz) , 3. 50 (IH, d, J = 14. 2Hz) , 3. 68 (2H, 
s), 3. 75-3. 90 (IH, m), 4. 45-4. 50 (IH, m), 8. 
01 (IH, d, J = 7. 4Hz) , 8. 15 ( 1 H, d. J = 8. 3Hz).. 
[#%^!)3 5 6] 2- [ (5-'^UU^X.>- 2 — t)V) T^y] -2-:t^'J 



5 -^UP5^?r7a:>-2-;^3;l/:;j^>m (0. 9 9 g) ©h;VX> (2 0ml 
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) MMIi^tChUX9=-;l'T5> (1. 2 5 ml) , Ti^iti^y j^=:-JI-^7.^^J )V 

( 1 . 5 5 ml) ^jjq^T 8 0 'cidT 1 mmMP^hrc:o Rmm^^mzi^^'^. 
t e r t -y^^y-jv (2ml) ^M^. 1 9mmMmmmvrc. Kmm^MJ± 
Tii.^b, n^ntz.mi&\zm<t^^uy (2oomi) ^m^. m^?^. io% 

:^^J^^a^h^'''yy-c—(^^'^>:MfM X9^;i/ xx-^;i/= 4 : i ) 

5 -r^- an- 2 -5^x-;i/:t?;w\'5 >M t e r t - '7*5^;i/ x7vT-;V(i. 

0 5 g) ^#fco 

'H-NMR (CDCI3) (5:1. 51 (9H, s), 6. 21 (IH, d. J 
= 3. IHz), 6. 60 (IH, d, J = 3. IHz), 6. 91 (IH, b 
r . s ) . 

MS (ES I) m/z : 2 3 4 (M + H) ^ 

±m(D^f^m (1. 8 7g) ^4M^MB.i>:t^^>m^^ (4 0ml) 

(50ml) \zmmi^. ^H^T. mmymi-hV^A (2. 02g) t^au:t 

^ymm y^)v xx^;i/ (o. sssmi) ^n^^. m^\zxisnf^\%w 
i^r^o mm^m&T^^iy^ mmz7i^tmit^^u>^im^T^mw:. 

1) -rlf^b, ^^^M^bX^M^b'&il^ (1. 4 4g) ^#feo 
'H-NMR (CDCI3) (5:3. 98 (3H, s), 6. 61 (IH, d, J 
= 4. 2Hz) . 6. 75 (IH, d, J=4. 2Hz) , 9. 42 ( 1 H, b 
r . s ) . 

MS (FAB) m/z : 2 2 0 (M + H) \ 
C#^^!)3 5 7] 2- [ (5 -:7;l/:tOtf Ui^>- 2 — T;!/) T^Jl -2-^ 
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'H-NMR (CDCI3) (5:3. 99 (3H, s), 7. 48-7. 53 (1 
H, m) , 8. 21 (IH, d, 3 = 2. 9Hz) , 8. 27-8. 31 ( 1 H, 
m),9.41(lH, br.s). 

MS (FAB) m/z : 1 9 8 (M + H) \ 
[##F!J3 5 8] 2- [4-iJ7nD-2- ( h U 7;i':^P ;^ 5^:::U/3 - 




2 4 2^CfE«fe$nfe7^?^.h|W|it^:IbT. 4-i^DD-2-h 

'H-NMR (CDCI3) 6:4. 01 (3H, s), 7. 58 (IH, dd, 

J = 8. 8, 2. 2Hz), 7. 65 (IH, d, J = 2. 2Hz)., 8. 3 
4 (IH, d, J = 8. 8Hz), 9. 30 (IH. br. s). 
MS (E I) m/^z : 2 8 1 (M + H) ^ 
[##^J3 5 9] 2- [4-i7PD-2 - (hU >';l/:^P^5=-;P) TxU/] - 
2 -rt^VM 
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3 5 8 Tf#fe'fb-&t/ (297mg) CD^h^t:HP7^> (7ml) - 

7K (3ml) m-^mmiz. 7m<tv9-^j^ (28mg) ^m^. Mux^zmmu 
wvtco KJt^mmizimm^m (smi) > mi\:,:^5^u> (zomn ^tu^. 

mm<t^m (2 9img) ^m^o 

'H-NMR (CDCI3) 6:7. 61 (IH, dd, J = 8. 8, 2. 5Hz 
) . 7. 68 (IH, d, J = 2. 5Hz) , 8. 26 ( 1 H. d. J=8. 8 
Hz),9.36(lH, br. s). 

MS (ESI, m-i:^» m/z : 2 6 7 (M-H) 

3 6 0] 5-^OD-N, N-z^^^'f-JV- 2--hU^>XT5.\i 




'H-NMR (CDC 1 3) 5 :2. 8 6 (3H, s) , 3. 1 6 (3H, s) , 
7. 38 (IH, d, J = 2. 2Hz) , 7.. 51 ( 1 H, dd, J = 8. 8, 
2. 2Hz), 8. 15 (IH, d. J = 8. 8Hz). 
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##^!| 3 6 0 Trmfe'fb-^tl (2. 8 g) (DN, N - i^^^;i/:^}N;VAT 5 H (8 

omi) -tk (4 0ml) m^-^mmz. mtWi (i i n 67j<^oti o. 9 3g 
) ^ (8. 0 1 g) ^un^. 2 o^^rtip^M^bi^co Mjj&^?^^-fe^-r h 

5 4 ST^ilb, ^li^^ci^m x5^;i/ x;^7^;i/. (2 o Om i ) ^jbn;^, ^^mt 
f^^fTofeo 7j<JS=^i^M x5";i/ xx-x;i/ (ioomix2) Ti^^tb, 

fc:^its^^^7K (10 0ml) T^^fevtb, my^mmi- h V ^ j^-v^mvt^io m 

mih?^^U> : ^^it>= 1 : l-> 1 : 0^;?^^y-;i/ : mhy^^U>= 1 : 1 
0 0) (C#b. ^Mffc-^r^^ (2. 4 1g) Sr#feo 

'H-NMR (CDCI3) 5:3. 13 (6H. s), 4. 33 (2H, br), 
6. 65 (IH, d, J = 8. 5Hz) , 7. 07 ( 1 H, d, J = 2. 2Hz 
) , 7. 1 1 (IH, dd, J = 8. 5, 2. 2Hz).. 
MS (ESI) m/z : 2 4 0 (M + Me CN) ^ 
[#%«?i|3 6 2] 2- {4-i7DD-2- [ (>^>.^;1/T^ / ) :^/;i/7j^x;i/] T 



\ 



N 
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\ 




CI 



'H-NMR (CDCI3) a: 3. 09 (6H. br), 3. 96(3 H, s), 
7. 30 (IH, d, J = 2. 4Hz) , 7. 41 ( 1 H, d , J = 8. 8, 2. 
4Hz), 8. 34 (IH, d, J = 8. 8Hz)., 10. 46 (IH. br). 
MS (ESI) la/z : 2 8 5 (M + H) ^ 
[##0!J3 6 3] A-^uu-2-:^Y^^^r:=-^)> 



'H-NMR (CDCI3) 5:3. 65-3. 95 (2H, br), 3. 87 ( 
3H, s) , 6. 61 (IH, d, J=8. 8Hz) , 6. 7 4-6. 7 8 (2 
H, m) . 

MS (ESI) m/z : 1 9 9 (M + Me CN + H) +. 
C##^!l3 6 4] 2- (4-^DD- 2-p^ b^xTnU y) -2-:t^yM 
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'H-NMR (CDCI3) 6:3. 92 (3H, s) , 3. 97 (3H. s) , 
6. 90 (IH, d, J = 2. 2Hz) , 6. 98 ( 1 H, dd. J = 8. 8, 
2. 2Hz) , 8. 35 (IH, d, J = 8. 8Hz) , 9. 3 3-9. 4 4 ( 
1 H, b r) . 

MS (ESI) m/z : 2 4 4 (M + H) \ 
[#%^i|3 6 5] 2- (4-^DDTXUy) -2- (tHD^W^^) »M 




I^CiHt (Gilchrist, T. L. ;Peek, M. E. ;Rees, C. 
W. ; J. Cliem. Soc. Chem. Commun. , 1 9 7 5, 9 1 3, 
) mm(D:&mtmmizVX. 4-^i7nnTxU> (S. 03g) i:2-i^Dn- 
2-hHD^F5/<^y#^ X5^;i/ XX5^;i/:?5^e^®'(b'g-#7&f#fc:, 
'H-NMR (CDCI3) 5:1. 26 (3H, t, J = 7. IHz) , 1. 6 
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0-1. 80 (IH, br) , 4. 28 (2H. q, J = 7. IHz) , 6. 8 
5 (2H, d, J = 8. 6Hz), 7. 24 (2H, d, J = 8. 6Hz), 8. 
15-8. 45(1 H, br). 
MS (ESI) m/z : 2 4 3 (M + H) \ 
[#^^(13 6 6] (IR. 2S, 5S) -2- { [2- (4 - a DT" U 7) 

-2- (hHn^->-r$y) T^y} -5- [ (z^^^jvr^y) ti 




3 6 5 (3 5 0mg) ODX^y— ;i/ (5. 0ml) 

m^mi 4 4 ■r#;^'ft;'^#l (5 9 7mg) ^jD;t7 O^CV 3 BmrnWhTcio KJt^ 

p<^y-;i/=3 0 : 1) Tlt^b. ISM-fb^^it) (18 0mg).^#feo 
'H-NMR (CD3OD) 5:1. 46 (9H, s) . 1. 4 7- 1. 8 4 (6 
H. m), 1. 88-1. 95 (IH, m), 2. 90 (3H, s), 3. 08 

(3H, s), 3. 90-3. 97 (IH, m). 4. 11-4. 17 (IH, 
m) , 6. 8 4 (2H, d. J = 8. 8Hz) , 7. 18 (2 H, d, J = 8. 
8Hz) . 

MS (ESI) m/z : 5 0 4 (M+Na) \ 
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[##^!|3 6 7] (3R, 4S) -4- { [2- -2- 

^^vy^^M T^y} -1- (2-^ h=^5/T-fe5=-;i/) tf^Ui>^>- 3 --r 




'H-NMR (CDCI3) 5:1. 45 (9H, s), 1. 55-1. 75 (1 
H, br) , 1. 9 4-2. 0 7 ( 1 H, br) , 2. 7 0 - 3. 0 0 ( 1 H. 
m), 3. 10-3. 37 (IH, m). 3. 44 (3 H, s), 3. 88-4. 
22 (4H, m), 4. 55-4. 69 (IH, br), 4. 80-4. 90 ( 
0. 5H, br) . 5. 3 6- 5. 4 8 (0. 5H, br) . 7. 20-7. 3 
0 (IH, br) , 7. 32 (2H, d, J = 8. 8Hz) , 7. 62 (2H, 
d. J = 8. 8Hz) , 8. 2 0- 8. 4 0 ( 1 H, br), 9. 15-9. 2 
5 (IH, b r) . 

MS (ES I ) m/z : 4 6 9 (M + H) ^ 

368] (3R, 4S) -4- ({2 - [ (5-i^DDtfUi^>-2- 
-f;!/) 7 5./] -2-:^^VT-fe5^;H T^y) -1- (2-^ 

) tf^>j>^>-3 — i';^:^3;wt^>M t e r t • xx5^;p 
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mmm 2 6 6 •^ntz.w^^mt.^^m 220 -^'mz-wi^mti^^^ 0mm 2 1 4 

'H-NMRCCDClg) 5:1. 45 (9H, s), 1. 65-2. 30 (2 
H, br), 2. 68-3. 02 (IH. m), 3. 10-3. 35 (IH, m 
) , 3. 44 (3H, s) , 3. 8 0-4. 2 5 (4H, m) , 4. 45-4. 
70 (IH, m), 5. 05-5. 20 (0. 5H. m), 5. 80-5. 93 

(0. 5H, m), 7. 30-7. 40 (IH, br). 7. 71 (IH. br 

d, J = 8. 7Hz) , 7. 9 5 -8. 0 5 (0. 3H, br) , 8. 19 ( 
IH, br d, J = 8. 8 Hz), 8. 31 ( 1 H, br. s), 8. 38 
-8. 53 (0. 7H, br) . 9. 7 4-9. 8 4 ( 1 H, br) . 
MS (ESI) mXz : 4 7 0 (M + H) ^ 

[##{?!13 6 9] (3R, 4S) -4- ( {2- [ (5-yD^fc°'Jv>-2- 
'f;^) 75, y] - 2 -:t^yT-fe5^;i'} T^y) -1- (2 h^~>T-fe5^;w 
) tf^U z^y- 3 -^M)V/'^5 >m text -^^)V X.T.'tJV 
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'H-NMRCCDClj) (5:1. 47 (9H, s), 1. 50-1. 7 5 (1 
H, m), 1. 95-2. 13 (IH, br), 2. 70-2. 98 (IH, m 
), 3. 05-3. 36 (IH, m), 3. 45 (3H, s), 3. 80-4. 
24 (4H. m) , 4. 5 7 -4. 7 3 ( 1 H, br) , 4. 8 5 -4. 9 5 ( 
0. 25 H, br), 5. 10-5. 15 (0. 25 H, br), 5. 45-5. 
58 (0. 5H, br) , 7. 3 0- 7. 3 8 (IH, m) , 7. 84 (IH, 
dd, J=8. 8, 2. 2Hz) , 8. 16 ( 1 H, d, J = 8. 8Hz) , 8. 
3 0 - 8. 5 5 (IH, br) . 8. 40 ( 1 H, d, J = 2. 2Hz) , 9. 
6 8 ( 1 H, b r . s) . 

[#^ff!l3 7 0] 3 - (4-i7nDT-Uy) -3 -:t^y7°Dh°^>M 
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CI 



> (2. Og) (DN, N->^^^;1/5Jn;I/AT5 F (2 0ml 

) mmiz. mu-c-^tiym ts^)^h. (3. 2g) . i-tHn^v^ 
>^/hUTi/-;i/ (2. 1 g) > ^^xsi - (3-v?;<5^;i/T$yypif;i/) - 

3-jL^)\'ti)V7^-j-i mB."^ (4. 5 g) ^m'AM^. 2 Pfreifti^ 

hU-^ATlti^m. MffiTM^^^b, ^IgS^b-ar^/ (4. Og) &#fec 
'H-NMR (CDCI3) a : 1. 33 (3H, t, J = 7. 3Hz) , 3. 4 
7 (2H, s) , 4. 26 (2H. q, J = 7. 3Hz) , 7. 29 (2H. d . 
J = 8. 8Hz) , 7. 51 (2H. d, J=8. 8Hz) , 9. 32 (IH. 
b r . s ) . 

[#^^J3 7 1] 3- (4-^PDTxuy) - 3 -^^y:/ntf::*->M 



3 7 0 Tifife'fb'&i!^ (1. Og) ®x:$7y-;i/ (10ml) M 
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mm^t^m (o. sg) ^mco 

'H-NMR (DMSO-cIb) 5:3. 34 (2H, s) , 7. 35 (2H, d. 
J = 8. 8Hz) , 7. 59 (2H, d, J = 8. 8Hz) , 10. 26 (IH. 
s) , 12. 6 6 (IH. b r . s) . 

[##^J3 7 2] 3- (3 -i^nDT:=-U y) - 3 -:t4^y 'T'D tf :t>M 



O O 

'H-NMR (CDCI3) 5:1. 33 (3H, t, J = 7. 3Hz) , 3. 4 
7 <2H. s) . 4. 26 (2H. q, J = 7. 3Hz) , 7. 09 ( 1 H, d, 
J = 8. 8Hz) , 7. 2 2 - 7. 2 6 ( 1 H, m) , 7. 39 ( 1 H, d, J 
= 8. 8Hz). 7. 69 (IH, s), 9. 3 5 (IH, br. s). 
[##f!j3 7 3] 3- (3-^Un7-^J J) - 3 -it^yypk::^^^ 




HO 




CI 
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'H-NMR (DMSO-dg) 6:3. 3 5 (2H, s) , 7. 11 ( 1 H, d , 
J = 8. 8Hz) , 7. 33 (IH, t, J == 8 . 8Hz) . 7. 3 9 ( 1 H. 
d, J = 8. 8Hz), 7. 78 (IH. s). 10. 31 (IH. s), 12. 
67(1H, br.s). 

[##^J3 7 4] 2- (4-i57DnT— U y) - 2 -r^^Vll^ 




'H-NMR (DMSO-dfi) 6:7. 37 (2H, d, J = 8. 8Hz) . 7. 
79 (2H, d, J = 8. 8Hz) . 10. 66 ( 1 H, s) . 

[##j^!l3 7 5] 2- [ (5-^^P^t:U>^>-2-'f;W TS^] -2-:t^ 




##'^!j3 5 9fc|3«$n7c>^?*^llI1ti-bX> ##^y2 6 2 T#;^c<b'&tl^ D 

'H-NMR (DMSO-de) 6:7. 95-8. 00 (IH, m), 8. 08 
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(IH, dd, J = 8. 8. 2. OHz) , 8. 50 ( 1 H, d, J=2. OH 
z) , 1 0. 7 4 
(IH. s) . 

[##-^^113 7 6] 3-y)V:tt2^M.mm. 



4 _^ pp_ 3 -y )\,:tU^yXr JV^\i F (1 0 g) > ( 1 8 g 

) , t e r t ->*'^;i/T;i/n— ;i/ (5 0ml) , *3J;IK7K (5 Om 1) i^-^^T^^ 

i±>:^^e.;^i:^^'ar^iiS:^^&Sl^e^L. mmit^^ (11. 2 g) ^#7to 
'H-NMR (DMSO-de) 6:7. 72 (IH, dt, J = 8. 3, 1. 5 
Hz), 7. 77 (IH, dt. J = 8. 3, 1. 6Hz), 7. 82 (IH, 
dt, J = 9. 7. 1. 5Hz), 13. 45(1 H, s). 
[#%^!I3 7 7] 2- (4-^tiU-3-y)]/:tUT~Vy) - 2 -:^^VM 




o 
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F 



CI 



o 



H 



'H-NMR (CDCI3) 5:3. 99 (3H. s), 7. 25-7. 27 (1 
H, m) , 7. 39 (IH, t, J = 8. 5Hz) , 7. 72 (IH, dd, J 
= 10. 4, 2. 4Hz) , 8. 90 ( 1 H, br. s) . 
[##Fll3 7 8] 2- {A-i^UU- ^-y)V:tX2y-'i) /) -2-:t^VW^ 



'H-NMR (DMSO-de) 6:7. 52 (IH. t, J = 8. 8Hz), 7. 
63 (IH, dd, J = 8. 8, 2. 2Hz) . 7. 88 ( 1 H. dd. J = l 
2. 0. 2. 2Hz) , 1 0. 8 3 (IH, b r . s) . " 

[#*#!j3 7 9] 3- (4 DP:7x-;1/) - 3 -:t^vyD t:°::r>^ 
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^u>m x5^;i/ tiV^A (8. 2g) (DWfM x5^;1/ xx^;1/ (loo 

ml) M?l0?^f;i. ^}^Th UX^;i'T$ > (17ml) :f^^nm<h'^if^-><7A 

(5. 5 g) ^-hux. ^^^^izmuizmi^r^^^^ 1 8mmM.r^vrc. 4-^ 

nP^S^m (5. Og) ^ ^^'fb^^rx;!/ (12ml) , N, N-i^?^^)]^-^)]^ 

(i?i§) , 43j;r;h;i'X> (10 0ml) ^^^rji^hMm^^. immM 
fee O%i7x>M7j<^?^&50;l. 3 o^r«immt^aji=&Mbfcc 

3^^;^i^) \zx^m. nmi^. mm^\:^m (6. 4g) sr#;^o 

'H-NMR(CDCl3) 5:1. 26 (3H, t, J = 7. 3Hz), 3. 9 
6 (2H, s) . 4. 21 (2H. q. J = 7. 3Hz) . 7. 46 (2H, d, 
J = 8. 8Hz) , 7. 89 (2H, d, J = 8. 8Hz) . 
[#^{3^113 8 0] 3- (4 -^DD:7 3ix;1/) - 3 - t: Ho^i^ya tf:^>m 

x^;i/ xxt-;^ 




CI 
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3 7 9 X^^tcit-B^ (1. Og) <Dv^h^}l}^uy^> (10 ml) m 

m\z. m^T7m^t^'yM'rh^)^j^ (o. 2g) ^<i>m'r'DM^. ^^.^\zmu 

(^Dn4^;VA) \z-x'7fm. **Mb, mM\Y.^^n (0. 5 6g) ^f#feo 
'H-NMR (CDCI3) 27 (3H, t, J = 7. 3Hz), 2. 7 

0 (IH, d, J = 7. 8Hz) , 2. 71 (IH, d, J = 3. 4Hz) , 3. 
37 (IH, d, J = 3. 4Hz) , 4. 18 (2H. q. J = 7. 3Hz) , 
5. 09-5. 13 (IH, m), 7. 30-7. 35 (5H, m). 
[#%i?n|3 8l] 3- (4-^Dn:7ac-;i/) - 3 -t Hn^'>7°uH;r>m 



O OH 

'H-NMR (DMSO-de) (5:3. 25-3. 32 (IH, m), 4. 89 
-4. 95 (IH, m), 5. 45-5. 53 (IH, m), 7. 35-7. 3 
6 (5H, m), 12. 11-12. 18 (IH. m). 
MS (ESI, l^-r:^» m/z : 1 9 8 (M-H) 
[#%#i|3 82] (IR. 2S, 5S)-2-{[3- ( 4 - i!? D n :7 xx;i/) 

- 8-b Hn^^j/r/DAV-r;!/] y^J} -5- [ (e^^5^;^T^y) :*?;1'j}^x 
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O OH 



'H-NMR (CDCI3) 6:1. 21-1. 44 (2H, m), 1. 46 (9 
H. s), 1. 76-1. 92 (2H, m), 1. 95-2. 10 (2H, m). 
2. 40-2. 55 (2H, m), 2. 55-2. 68 (IH, m), 2. 94 

(3H. s), 3. 05 (3H. s). 3. 82-3. 96 (IH, m), 4. 
02-4. 17 (IH, m). 4. 65-4. 80 (2H, m), 5. 03-5. 
13 (IH, m) , 7. 2 8 - 7. 3 3 (5H, m) . 
MS (ESI) mXz : 4 6 8 (M + H) \ 

C##^J3 8 3] (IR. 2S, 5S)-2-{[3- (4 - ^ UUy x.:=-)l) 

- 3-:t^v:7°nAv-r;w] r^y) -5 - [ (s^;>^5^;i/7$y) 
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##^!) 3 8 2 ( 0 . 5g)©l, 4->':t^1t> (2 Om 1 ) ^ 

s?^-Triim^b-7>:^> (0. 4 7g) ^mx. 4Bmmw\^r^. -k^^h 

0. 4 6 g) ^#;^::o 

'H-NMR (DMSO-d„) 6 : 1. 2 8 - 1. 3 9 ( 1 H, m) , 1. 40 

(9H, s). 1. 41-1. 63 (3H, m), 2. 25 -2. 42 (2H, 
m) , 2. 7 6 (3H, s) , 2. 9 0- 2. 9 7 ( 1 H, m) , 2. 9 8 (3 
H, s) , 3. 56 (2H. s) , 3. 8 9 - 3. 9 7 ( 1 H, m) , 4. 88 
-4. 98 (IH. m). 6. 65-6. 70 (IH, m), 7. 30-7. 3 
5 (4H, m) . 7. 33 ( 1 H. dd. J = 2. 9, 1. 7Hz) . 
MS (ESI, m-(^» m/z : 4 6 4 (M-H) 
m^ms 8 4] (1 S, 3R, 4R) -4-TvF-3- [ (t e r t -^h 
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BoCn, 



[Q!]b"+62° (c=1, ^^DD3j^;^A) 
'H-NMR (CDCI3) 5:1. 27 ( 3 H, t, J=7. IHz) , 1. 4 
6(9H, s). 1. 61 (IH, s), 1. 61-1. 71 (2H, m), 1. 
81-1. 90 (IH. m), 1. 97-2. 03 (IH, m), 2. 22-2. 
2 8 (IH, m) , 2. 5 6- 2. 6 0 ( 1 H, m) , 3. 5 4 (1 H, br. 
s) . 3. 6 3 -3. 6 8 (IH. m) . 4. 16 (2H, q, J = 7. IHz 
) . 4. 5 8 (1 H, b r . s) , 

[#^{?!]3 8 5] (IR, 2R, 5S) -2-Ti^H-5- [ (>?^^;VT^y 



Bpc>, 
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'H-NMRCCDClj) (5:1. 46 (9H, s), 1. 40-2. 20 (6 
H, m). 2. 70-2. 80 (IH, m), 2. 93 (3H, s), 3. 03 

(3H, s), 3. 60-3. 78 (IH, m), 3. 83-3. 95 (IH. 
m), 4. 65 (IH, d, J = 7. 2Hz). 

[##^J3 86] (IR, 2R, 5S) - 2- ({2 - [ (S-^J'DDtfUi^^ 

-2--r;p) Tsy] - 2 -:t^vT-fe5^;i/} T^y) -5 - [ (z^^^jur^ 



2 6 6 xmcit^mtm-^-r^ ;:.t\z^r)^ mm^t^m^nrco 

'H-NMR (CDCI3) 6:1. 13-2. 25 (16 H, m), 2. 9 4 ( 
3H, s) , 3. 03 (3H, s) . 3. 6 0- 3. 7 8 ( 1 H, m) , 4 . 1 

3 -4 . 3 1 (1 H, m) , 4 . 4 5-4. 6 5 ( 1 H, m) . 7 . 80 ( 1 H, 
dd, J = 8. 8, 2. 4Hz) , 8. 03 (IH, br. s), 8. 21 (1 
H, d, J=8. 8Hz) , 8. 29 (IH, d, J = 2. 4Hz) , 9. 71 




Q 



N 
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(IH, s) . 
MS (ESI) m/z : 4 6 8 (M + H) ^ 
[##^!J3 8 7] N- ( (IR, 2R, 5S) [ 

:^7;i'7j^^;i/] i^^a^^v;!/} - 5 -;><5^;w-4, 5, 6. 7-7^h^ 
bHn^^-T^P [5, 4-c] tfU v>- 2 F 




'H-NMR (CDCI3) 6:1. 75-2. 08 (6H, m), 2. 20-2. 
32 (IH, m), 2. 51 (3H, s), 2. 75-2. 97 (4H, m), 
2. 9 5 (3H, s) . 3. 04 (3H, s) , 3. 6 5- 3. 8 0 (3H, m 
), 4. 27-4. 39 (IH, m), 7. 17-7. 28 (IH, m). 
MS (ESI) m/z : 3 9 2 (M + H) \ 



[##^J3 8 8] 4- [ (2 h^i^- 2 -:r4^VTiz5^;i/) T^/] tf^U 

1 -:^7;^4^>m t e r t -y^9-)V jlxv^jv 
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M-fb-a-t/^feftfeo 'H-NMR (DMSO-dg) 6:1. 4 6 (9H, s) , 1. 
34-1. 51 (2H. m). 1. 89-1. 98 (2H, m), 2. 82-2. 
96 (2H, m), 3. 91 (3H, s). 3. 88-4. 14 (3H, m), 
6 . 9 6 -7. 0 7 ( 1 H, m) . 
MS (FAB) m/z : 2 8 7 (M + H) \ 
[#^f!|3 89] 4- { [2- ({ (IR, 2S, 5S) - 2- { [ (5-i7U 

DOH— 2 --r;v) Tsy} -5- [ o^^^^jvt^/) ts 

>- 1 tert-y^^;!/ xx5^;i/ 




:»>1 19 1 JclBm$n;^c::^^?5fe^|wi^icbT. ##^!l3 i o x^nfc^h-^m 
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3 8 8 -vmcit^m-^^ ^mmih^m ^mc. 

'H-NMR (DMSO-de) d :1. 46 (9H, s) , 1. 35-2. 28 
(11 H, m), 2. 70-3. 18 (9H, m), 3. 80-4. 57 (4H, 
m), 6. 78 (IH, s), 7. 15-8. 12 (6H, m), 9. 45 (1 
H, s) . 

MS (FAB) m/z : 6 1 7 (M + H) *. 
C##M3 9 0] 2- [ (5-i^DDtfUi^>-2 --r;i/) (^^)V) T^/] 




mmm 2 4 2 \zmm^nfc:}imtw\w. \z ux, 5-^nD-N-^^;i/-2- 

'H-NMR (CDCI3) a:3. 43 (3H, s), 3. 81 (3H, s), 
7. 08 (IH. br. s), 7. 68-7. 78 (IH, m), 8. 27 (1 
H, b r . s ) . 

MS (ESI) m/z : 2 2 9 (M + H) \ 

m^ms 9 1] 2- [ (5-i7DD-b°u5>?>-2 — r;i/) r^y] - 2- 
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'H-NMR (CDCI3) 5:4. 00 (3H, s), 8. 63 (2H, s), 

9. 5 8 (IH. b r. s) . 

MS (ESI) m/z : 2 1 5 (M + H) \ 

Lmmm3 9 2] n- ( (i r. 2 s, 5 s) - 2 -t>^f- 5 - { [x5^;i/ ( 

D-4H-tfPD [3. 4-d] ^rV-JV- 2-:^)^:^^-^^}^ 





^m2 9 s-rityc^fb-er^iJcD, :^ffi^b-6r#i^t#fec 

'H-NMR (CDCI3) 5:1. 08, 1. 15 (3H, each t, J = 
7. IHz), 1. 74-1. 88 (4H, m), 2. 12-2. 22 (2H, 
m), 2. 67 (3H, s), 2. 81-2. 86 (IH, m), 2. 89, 2. 
96 (3H, each s). 3. 28-3. 43 (2H, m), 3. 91-4. 
1 0 (5"H. m) , 4. 6 0-4. 6 2 ( 1 H, m) , 7. 2 1 (1 H, d, J 
= 7. 6Hz) . 

MS (ESI) m/z : 3 9 2 (M + H) \ 
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'H-NMR (CDCI3) 5:3. 93 (3H, s), 3. 98 (3H. s), 

7. 00 (IH, dd, J = 8. 5, 2. 4Hz) , 7. 33 ( 1 H, d, J = 

8. 5Hz) , 7. 57 (IH, d, J = 2. 4Hz) , 8. 89 ( 1 H. br. 
s) . 

[##^!|3 9 4] 2- (4-^7DD- 3 h^^v-TxU y) - 2 -r^^Vi^^ 




'H-NMR (DMSO-de) 5:3. 81 (3H, s), 7. 36 (IH, d. 
J = 8. 7Hz),- 7. 43 (IH, d, J = 8. 7 Hz), 7. 65 (IH, 
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d, J =2. 2Hz) , 10. 7 9 (IH, . s) . 
MS (ESI, m-l^ty) m/z : 2 2 8 (M-H) 
[##f!l3 9 5] N'- { (IS, 2R. 4S) -2-7^^-4- [ (i^;^^ 




'H-NMR(CDCl3) 5:1. 48-2. 00 (8H, m), 2. 84-2. 
93 (IH, m) , 2. 95 (3H, s) , 3. 08 (3H, s) , 3. 33- 
3. 3 5 (IH, m) , 3. 8 9 - 3. 9 4 (4H, m) , 7. 0 6 ( 1 H, d 
d, J=8. 5, 2. 2Hz) . 7. 32 ( 1 H, d, J = 8. 5Hz) , 7. 
56 (IH. d, J = 2. 2Hz) , 8. 05 (IH, d, J = 8. 5Hz) . 
9. 43 (IH, br. s). 
MS (ESI)m/'z :3 9 7 (M+). 

[##fj3 9 6] 2- (4-x5^n;i/T:^u y) -2--t^vmM X 

469 



wo 2004/058715 



PCT/JP2003/016783 




'H-NMRCCDClj) 6:3. 09 (IH, s), 3. 98 (3H, s), 
7. 50 (2H, d, J = 8. 4Hz) , 7. 62 (2H, d, J = 8. 4Hz 
), 8. 89(1H, br. s). 
[##«^J3 9 7] 2- (4-xg^x;i/T-U y) - 2 -:^^yim . :^^'J'^A 




'H-NMR (DMSO-dfi) 6:4. 06 (IH. s), 7. 39 (2H, d, 
J = 8. 4Hz) . 7. 80 (2H, d, J = 8. 4Hz) , 10. 33 ( 1 H, 
b r . s ) . 

C###!l3 9 8] 2- [ (5 -i!7nabf^>?>- 2 --f;!/) y^y] -2-:t4^ 
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CI 



m^mz 4 2\zfd.m'^nrc-:^mtmm\z{^T. xm (sato, Nobuhi 

r. oS, J.Heterocycl. Chem. 1982, 19 (3), 673 

'H-NMR (CDCI3) 6:4. 02 (3H, s), 8. 35 (IH, d, J 
= 1. 5Hz) , 9. 37 (IH, d, J = l. 5Hz) , 9. 41 ( 1 H, b 
r . s ) . 

MS (FAB) m/z : 2 1 6 (M + H) 

[##{^!J3 9 9] 2- [ (5 -i7PDlf^>?>- 2 --r;!/) ^5 7] -2-^^ 



m^m 359 izmm-^nrz:ij^tmmiz lt. mmm 3 9 8 x-m^it^i^j:, d , 

'H-NMR (DMSO-de) (5:8. 62 (IH, s) , "9. 02 (IH, b 




r. s) , 11. 3 0 (IH, s) . 



MS (EI) m./ z : 2 0 1 M*. 
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[#%f!j4 0 0] 2- (4-i>Dn- 3 -:=.hD7:^U y) -2-:t^Vi^M 




'H-NMR (DMSO-dg) 5:7. 76 ( 1 H, dd, J = 8. 8Hz) , 
8. 04 (IH, dd, J = 8. 8, 2. 4Hz) , 8. 55 ( 1 H, d, J = 

2. 4Hz), 11. 24 (iH, s). ;^7;i/3j^>^©:/n h >m^t'o 

MS (EI) m/z : 2 4 4 M^ 
[##^1140 1] 2- (4 -i^ DP- 2 h DTnU y) -2-::f^yi^^ 




##^0 2 4 2izn^m-^nrcii^mtmm\zLT. 4-^op-2-- hPTJuu 
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'H-NMR (DMSO-dfi) 6:7. 84 (IH. d d , J = 9. 0, 2. 5 
Hz) , 8. 20 (IH, d, J = 2. 5Hz) . 8. 67 (IH, d, J=9. 
0Hz),11.89(lH, s). 

[##■^11 402] 6-^7DP-4 -^^)V- 3 - li U 5^>T S > 




2 -i^ua- 4-p«>^;V- 5 -nhDtf U5^> (1 7 3mg) ^JL>^ ( 
5ml) n-;dr;i/^Jn^T7K^^H^T^MT9^FBl 

D-T hi7*^:7-i' — (.^^^> :WW. xx7=-;i'=3 : 2) ^ 

M-fb-^if^ (1 1 3mg) &#fco 

'H-NMR(CDCl3) 6:2. 13 (3H, s), 3. 85 (2H, br. 

s),6.96(lH, s),7.74(lH, s). 

MS (EI) m/z : 1 4 2 M\ 

[#^-0^04 0 3] N'- jl:=-)V) -N^- (4 DD:7a:r:;l/) 
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'H-NMRCDMSO-de) 6:5. 00 (2H. s), 6. 59-6. 63 
(IH, m), 6. 78 (IH, eld, J = 8. 1, 1. 2Hz), 6. 96- 

7. 01 (IH, m) , 7. 25 (IH. dd. J = 7. 8, 1. 2Hz) , 7. 

44 (2H, d. J = 8. 8Hz) , 7. 91 (2H, d. J = 8. 8Hz) , 

10. 04 (IH, s) , 10. 91 (IH, s) . 

MS (FAB) : 2 9 0 (M + H) \ 
[0^m 404 ]N- ( (IR. 2S. 5S) -2-T-:^F-5 - { [X^;i/ ( 

p<5^;i/) T^y] tlJV:^::^M zy^U^^i^M -5-^^;V-4, 5, 6, 7 

-^h^t FD9^Tyn [5, 4-c] tfUi^>-2-:^7;i/3}^^-y-5 F 



'H-NMR(CDCl3) 6:1. 08 (1/2 of 3H, t, J=7. 2 
Hz), 1. 14(1/2 of .3H, t. J=7. 2 Hz), 1. 7 0-1. 
90 (4H, m), 2. 10-2. 25 (2H, m), 2. 52 (3H, s), 
2. 7 8 - 3. 0 0 (8H, m) , 3. 2 5 - 3. 4 5 (2H, m) , 3. 69 
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(IH. d, J = 13. 4Hz), 3. 7 3 (IH. d, J = 13. 4Hz), 
3. 87-3. 95 (IH, m), 4. 55-^4. 62 (IH, m), 7. 26 
(IH, d, J = 7. 6Hz) . 

[##^!l4 0 5] 2- (4-'i7nayx.-A) - l -\i \^^-J>tiJV-^>M y 




(4 -^7 DP:7xn;U) hF^>^> (3. 0 0 g) ^5^h^tFa:7 

^ > (50ml) , $^x5^;i/x-^;p (50ml) RxsmnmrnyKm-^ hV^A 

(4-i57pn>'xx;i/) t: F^>?>^=li-felil'*ibT#feo ;in^^>if> 
(15ml) \zmM'^. UQmm^-^-^rct^^\z. ^M5^:7xx;1/xx-x;1/ (5. 

2 2g) (D^y-^y (8. 0ml) «^ 3 0 ^^PBli^;._hy5ntTti$Tbfeo 19m 

mmm^^. mu^xw^i^^ mm'ik. ^>if> (i smo ^mx. m^^^-v-^ 
x^>>?3>^u> ^^it> (5 0ml) ^M^. 3o^mmw'i^. :^mm^m 
$m^^ mmit^m (i. 0 5g) ^ntco 

'H-NMR (CDCI3) 6:5. 86 (IH, br. s). 6. 83-6. 9 
2 (3H, m) , 7. 17 (IH, br. s) , 7. 2 0 - 7. 3 2 (4H, m 
) , 7. 3 7 (2H. t, J = 7. 7Hz) . 
MS (E S I ) m/z : 2 6 3 (M + H) \ 
[^%{f!j4 0 6] 5 - t e r t -:7*h^>^:^;V3j^x;i/- 5, 6->^bHD-4H 
-b°DP [3, 4-d] 5^Ty-;i/- 2 -:*?;i/7j^>m U^-^A:^ 
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O 



Boc 




OLi 



'H-NMR (DMSO-dg) 6:1. 46 (9H, s), 4. 30-4. 70 
(4H, m) . 



1 -h FP^>">i^a:7°PA°>:^7;i/3}?>M (4 0 9mg) (D^h^tFD:7^ 

> (3. 0ml) mmz. hUX5^;l/y5> (1. Oml) , M<t^>i^Jl (6 

'H-NMR (CDClg) (5:1. 16 (2H, dd, 1 = 7 . 9, 4. 9Hz 
) , 1. 32 (2H, dd, J = 7. 9, 4. 9Hz) , 3. 09 (0. 5 H, 




OBn 
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s) . 3. 11 (0. 5H. s) . 5. 17 (2H, s), 7. 30-7. 39 
(5H, m) . 

MS (FAB) m/z : 1 9 2 (M + H) ^ 



^mm 4 0 7 Tnrcit'^m ceoomg) (D^h'7\i\^uy^> (5. omi 

) mm\Z. 6 0%?4'I47K*'fb:^hUC7A (3 4 5mg) , 30it:^^JV (9 0 0 

> : mm X^;i/ XX^;l/= 10:1) ^^M'fb'&il^ (3 4 Omg) 

'H-NMR (CDCI3) 5:1. 16 (2H, dd. J = 7. 9, 4. 8Hz 
) , 1. 31 (2H, dd, J = 7. 9, 4. 8Hz) , 3. 42 (3H, s) . 
5. 18 (2H, s), 7. 30-7. 39 (5H, m). 
MS (FAB) m/z : 2 0 7 (M + H) +. 
[##^!J4 0 9] l-^h=¥i^i^^uy°t2/^>:fy)l:^>m 
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'H-NMR (CDClj) (5:1. 23 (2H, dd, J = 8. 0, 4. 9Hz 
), 1. 38 (2H,.dd, J = 8. 0, 4. 9Hz), 3. 45 (3H, s) 
8. 80-9. 00 (IH, br). 

[##^!J410] (3R, 4S) -4- { [ (7-57DD'l'V4^y U>-3 — f 

)V) T^y} - i- (2 tf^Uv^^-s — r 




o 



'H-NMR (CDCI3) 6:1. 46 (9H, br s), 1. 62-1. 8 
0 (IH. m). 2. 04-2. 22 (IH, m), 2. 95-3. 32 (IH, 
m), 3. 38-3. 53 (IH, m), 3. 46 (3H, s), 3. 84-3. 
95 (IH, m). 4. 02-4. 27 (3H, m), 4. 30-4. 65 (2 
H, m), 4. 87-4. 98 (0. 5H. br). 5. 32-5. 43 (0. 
5H. br) . 7. 71 (IH, dd, J = 8. 8, 2. OHz) , 7. 94 ( 
IH. d, J = 8. 8Hz) . 8. 0 2 (IH. s). 8. 5 5 - 8. 6 6 (0. 
7H, br). 8. 58 (IH, s), 8. 73-8. 85 (0. 3H, br), 
9. 14(1H, br s). 
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MS (ES I) m/z : 4 7 7 (M + H) \ 

[##^!I4 11] (3R, 4S) -4- { [2- (i4-^un - 
riUy) -2-:f^yT-fe^;i/] T^J) -l- (2-^h4^v'Tir5^;i/) tf^ 




'H-NMR (CDCI3) 5:1. 46 (9H, s), 1. 60-1. 75 (1 
H, m), 1. 92-2. 08 (IH, m), 2. 68-2. 80 (0. 5H, 
m), 2. 88-3. 03 (0. 5H, m), 3. 06-3. 24 (0. 5H, 
m), 3. 27-3. 36 (0. 5H, m). 3. 45 (3H, s), 3. 90 
-4. 2 2 (5H, m)-, 4. 56-4. 71 (IH, m), 4. 80-4. 9 
2 (0. 3H. br) , 5. 4 4- 5. 5 4 (0. 7 H, br) , 7. 24 (1 
H, d, J = 12. 9Hz), 7. 35 (IH, t, J = 8. 3Hz), 7. 7 
2 (IH, dd, J = 8. 3, 2. 3Hz) . 8. 20-8. 
42 (IH, br) , 9. 18-9. 28 ( 1 H, b r) . 
MS (E S I) m/z : 4 8 7 (M + H)"'. 

'[###i|4 12] ( 3 R, " 4 S ) - 4 - ( { 2 - [ ( 5 - P P - 2 -5=-X-;l/ 
) TSy] -2-:t^yT-fe5^;H -1- (2-^ h^->Tii5^;P) tf 

-J>- 3 --f ;i/;^j;w^^5 >^ t e r t -y^^jv jlt.^ji 

479 



wo 2004/058715 



PCT/JP2003/016783 




'H-NMR (CDCI3) 5:1. 45 (9H, s), 1. 55-1. 75 (1 
H, br), 1. 90-2. 10 (IH, br), 2. 68-2. 80 (0. 7 
H, m). 2. 90-3. 03 (0. 3H, br), 3. 07-3. 22 (0. 
3H, br), 3. 2 5 - 3. 3 5 (0. 7 H, br), 3. 45 (3H, s), 
3. 83-4. 22 (5H, m), 4. 55-4. 70 (IH, br), 4. 8 
0-4. 90 (0. 2H, br). 5. 07-5. 14 (0. 2H, br), 5. 
44-5. 55 (0. 6H, br), 6. 58-6. 64 (IH, br), 6. 
73 (IH, d, J = 3. 9Hz) , 8. 0 5-8. 2 7 ( 1 H, br) , 9. 
6 5 -9. 8 8 (IH, b r) . 
MS (FAB) m/z : 4 7 5 (M + H) ^ 
[##M4 13] 5 5H-l£nD [3, 4-d] V^P - 2 
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S 




N 



1) 3 -y-p^:- 2 -y^'/ > (2 6. 3 6 g) (DX^y-;V (2 5 0ml) ^ 
^tC2 -5^?^=l^yltM X^;!/ XX^;l/(2 6. 7 5 g) ^j]P^^ l 4 0#Wj1 

:^^A:^p-N'h^*^:7^- x5^;v xx-5";^=6 : 1) -vm 

5 3 g) ^#fro 

'H-NMR (CDClj) (5:1. 42 (3H, t, J = 7. IHz) , 2. 4 
2 (3H, s) . 2. 44 (3H. s) , 4. 45 (2H, q, J = 7. IHz 
) . 

2) JifB(D^J^#J (19. 5 3 g) (Dl, (5 0 0ml) ^ 
?S^CN-7^D^nAi:7m-r ^ H (6 2. 4 2 g) > 2, 2' -y^J\±7.^V'f'f- 

u-hu;!/ (2 2 7mg) ^jjBx.. 4 2P#p«iM^bfco u.^<m,^nw^. tK, 
ti (4 0. 5 4g) ^Bt^'fe:t-r;^<^:bT#;*co ften^a^^ti (s. 4ig 

) 0T-febxhU;i/^l^ (4 0 0ml) IC, 0'CThUx9=-;VT5> (8. Om 
1). 2t;i/^^;V7^>'7^h^b Fny''^>^t^ (1 1. OmD^Jn;!, ^ 

i)P;l-Sa:bfeo waii^^5fq:fem7KT^$te#^, ^TKSStM:^ h U '^ATlflitbfeo 
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m x5^;i/ ji7.7^)i'=3 : 1) -cnmiy. mmit-^^ (2 ? omg) ^m^o 

'H-NMR (CDCI3) 6:1. 45 (3H, t, J = 7. IHz) , 3. 9 
1 (3H. s) , 4. 48 (2H, q, J = 7. IHz) , 6. 73 ( 1 H, d , 
J = l. 7Hz) , 7. 30 (IH, d. J = l. 7Hz) . 
MS (ESI) m/z : 2 1 1 (M + H) ^ . 
[##^!l4 1 4] 6 DD - 4 -:t^rV- 4 H-^ Dp^ >- 2 




o 

7)V:^^>mm'r. x^y-;i/ (lOml) fct^tt^Ue 0%7j<:m'fb:^hU'^A ( 

1. 6 8g) ^m^. mu-vi o^mm^vrco v^x^jp xx7";i' 

(3. 3 6ml) ^iP;^fem. 5' -^UD-2' - t H P^->Ti2: h 7 x / > 
(2. 8 2g) (DX.^ y-JVmW. (20ml) ^IjtTb, X^y-;i/ (40ml 

) &iiip.bT> 1 4P#rBi5 o'CTM^bfc. fi-^istc, mm^m ( 

1. 5ml) . x^y-;i/ (lOmi) ^mx. 4mmMm.vrz.o ^^sp^^ mje 

mm\z.xr). mm^^^^^zm^bL. mmm\zh)vj:-y. im^7miti-h^j^A 
7mm (15ml) ^mxfco mm x5^;w jLT^T-jix^mmv. ^mm^mm 

1) #6nfeia#*^^it>T^#-b. ;^Mfb^#/ d. 2 0g) ^ 

'H-NMR (CDC I3) 6:1. 44 (3H, t, J = 7. IHz) , 4. 4 
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7 (2H, q, J = 7. IHz) , 7. 12 (IH. s) . 7. 58 ( 1 H, d . 
J = 9. OHz), 7. 69 (IH, dd, J = 9. 0, 2. 7Hz). 8. 1 
6 (IH, d, J = 2. 7Hz) . 
MS (ESI) m/z : 2 9 3 (M + Me CN + H) \ 
[##^f|4 1 5] 6-i57Dn-4-:t^V-4H-^Dp^>-2-:^;i/3i^>m 




CI 



'H-NMR(CDCl3) 6:7. 12 (IH, s), 7. 60 (IH, d, J 
= 8. 8Hz), 7. 69 (IH. dd. J = 8. 8. 2. 7Hz), 8. 15 
(IH. d. J = 2. 7Hz) . 

MS (FAB) m/z : 2 2 5 (M + H).^ 
mmm4 lel (is. sr. 4S)-4-T5y-3-[(tert-yh 
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'H-NMR (CDCI3) 5:1. 20-1. 80 (4H, m). 1. 25 (3 
H, t, J = 7. 3Hz), 1. 46 (9H, s), 1. 85-2. 00 (IH, 
m), 2. 10-2. 20 (IH, m), 2. 30-2. 45 (IH, m), 2. 
90-3. 00 (IH, m), 3. 84 (IH, br s). 4. 12 (2H, 
q, J = 7. 3Hz), 4. 75 (IH,. br s). 

[###114 17] (IR, 2S, 5S) - 2- { [ ( 6 - ^ n n - 4 V - 

4H-i^Dp^>-2--r;p) T^y} -5- [ (v^^;i/T$y) 




##^J4 1 5 •T?#fc'fb-&#3 (2 1 3mg) (DmA\^=f-^:^yV (2. 0 ml). 

N, N-i^^5^;PJiN;i/AT^ F (O. 02ml) ^JP;1, 1 S^fBlSrjitbfCo 
>KJi&?^^MEEMb, ?^'S^7=-h^t:Hn:7^> (4. 0ml) ^lti:b, hU 
X^JI/T^> (5 0 0 ^1) , ##^ai 4 4 T#;fe'fb'&tl (2 9 4mg) ^jin;ls 

'mMrT:i^'7ff^mw\^t^o Ki^^mam. j^^jv xx^^jk io%^x>m7K 
i7D-7 h^*^:7^- (*i<b^5^i/> : ^^y-;i/=3 o : i) TiiMb, 
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-^il^ ( 2 3 0 m g ) ^^Tco 

'H-NMR (CDCI3) 6:1. 33-1. 77 (3H, m), 1. 50 (9 
H, s), 1. 81-2. 34(3H, m), 2. 63-2. 80 (IH, m), 
2. 95 (3H, s) , 3. 10 (3H, s) , 3. 9 0-4. 0 4 ( 1 H, b 
r), 4. 18-4. 31 (IH, br), 4. 93-5. 12 (IH, br), 

7. 13 (IH, s), 7. 55 (IH, d, J = 8. 8Hz). 7. 66 (1 
H, dd, J = 8. 8, 2. 4Hz) , 8. 14 ( 1 H, d, J = 2. 4Hz) . 

8. 77-8. 92 (IH, br). 

MS (ESI) m/z : 4 9 2 (M + H) ^ 

[##^J4 1 8.] (3R, 4 S) - 4- { [ (7 -;^DDv'>y U >- 3 --f;!/ 
) T^/} -1- (2 - ^ h^zyT±^JV) tf^Ue^>-3 — Oi^ 



•H-NMR (CDC I3) 6:1. 3 8 (9H. s) , 1. 6 5 - 1. 9 0 (1 
H, m), 1. 90-2. 15 (IH, m), 2. 80-3. 00 (0. 6H, 
m), 3. 00-3. 15 (0. 4H. m), 3. 20-3. 50 (IH, m). 




CI 



o 
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3. 46 (3H, s) , 3. 8 0- 4. 7 0 (6H, m) , 4. 87 (0. 4H,' 
br s) , 5. 30 (0. 6 H, br s) , 7. 78 ( 1 H, d, J = 8. 
8Hz). 7. 97 (IH, d, J = 8. 8Hz), 8. 61 (IH. s), 8. 
6 2 - 8. 9 0 (IH, br) , 8. 73 (IH, s) . 
MS (ESI) m/z : 4 7 8 (M + H) \ 

419] (IR, 2S, 5S)-2-({2-[(5-i7DDl:iU5^> 
-2-^)1) T^y] -2-:t^'J7^^}V} T^y) -5- C (z^^^Jl^T^ 




6 8 izmm-^nrcyj^i^tmmizvT. m^m i 4 4T#fe-fb^t)i:#^ 

^!l2 6 61?#fe'fb'&tl^^'&L'. wM{\^^mm%f^o 

'H-NMR (CDCI3) 5:1. 35-1. 65 (IH, m), 1. 45 (9 
H, s ) , 1 . 6 5 - 1. 8 9 ( 2 H, m) , 1 . 90-2. 10 ( 3 H, m) , 
2. 56-2. 74 (IH, br), 2. 95 (3H, s),.3. 06 (3H, 
s), 3. 94-4. 01 (IH, m), 4. 18-4. 27 (IH, m). 4. 
70-4. 90 (0. 7H, br), 5. 80-6. 20 (0. 3H, br), 
7. 6 8 (IH, dd, J = 8. 9, 2. 6Hz), 7. 8 3 ( 1 H, br 

s) , 8. 14 (IH, br d. J = 7. 8Hz) , 8. 30 (IH, s) , 
9. 7 2 (1 H, s) . 
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MS (ESI)m/z:468 (M + H) \ 

[##F!l4 2 0] N'- { (IS, 2R, 4S) - 2-T^y-4- [ (-Jy^^ 
JIT^J) :^)V^:^JV1 iy^u^^zyJV} -N'- ( 5 n n ti U 2 - 



##•0116 9\zmm.-^nrz.-:^mtmMizvx. ##^J4 i d-mrc^t-^m^K^n 

'H-NMRCDMSO-dfi) 6:1. 38-1. 51 (IH. m), 1. 65 
-1. 85 (3H, m), 1. 96-2. 10 (2H, m), 2. 81 (3H, 
s), 3. 07 (3H, s), 3. 23-3. 33 (IH, m). 3. 74 (1 
H. br s), 3. 84-3. 92 (IH. m). 8. 02 (IH. dd, J 
= 9. 0, 2. 5Hz) , 8. 07 ( 1 H, d. J = 9. OHz) . 8. 34 
(3H. br s) , 8. 46 ( 1 H, d, 3 = 2. 5Hz) , 8. 96 ( 1 H, 
d, J=6. 6Hz) . 10. 34 (IH, s) . 
MS (ES I) m/z : 3 6 8 (M + H) \ 

21] 2- [ ({ (IR, 28, 58) - 2- ({2 - [(5-^D 
□ tfU>^>-2 -<;i/) T^y] - 2-:t^V7±^M T^/) -5- [ ii^ 

zy^U^^i^M T^y) :^JV:^:=.)V1 -6, 7- 
>?hH05=-xy [3. 2-c] b°U>^>-5 (4H) -:^Ji^:^>m tert- 
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4 2 0 -et#;^c'fb^^^ i: 5 - ( t e 1- t - :7' h^i^tl -4, 5, 
6, 7 -^-h^tiHD^^xy [3, 2-c3 t°US^>'-2-:^3;i/:^>m (WO 9 

4/^2 1 5 9 9) ^m^i^. mmi\:^^^nr^o 

•H-NMR (CDCI3) 6:1. 50 ( 9 H, s) . 1. 7 3 - 1. 9 5 (3 
H, m). 1. 95-2. 06 (IH, m), 2. 08-2. 20 (2H, m), 

2. 82 (3H. br s) . 2. 94 (3H. s) , 3. 03 (3H. s) . 

3. 60-3. 80 (2H, m), 3. 96-4. 08 (IH, m), 4. 44 
(2H. br s),4. 66(1H, br s),6. 74 '(1H, br s 

) , 7. 2 0 - 7. 3 2 (IH, m) , 7. 66 ( 1 H, dd, J=9. 0. 2. 
4Hz) . 8. 13 (IH, d, J=9. OHz) , 8. 13-8. 25 ( 1 H, 
m), 8. 28 (IH, d. J. = 2. 4Hz), 9. 75 (IH. s).MS( 
ESI) m/z : 6 3 3 (M + H) \ 
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H 



'H-NMR (CDCI3) (5:4. 19 (2H, s), 7. 05 (2H, t, J 
= 8. 6Hz) . 7. 51 (2H, d d. J = 9. 1..4. 7Hz), 8. 19 
(IH. b r s) . 

[##^■14 2 3] S- [2- i4^y)\^-tv2r::iV y) -2—^^V:^^M 




'H-NMR (DMSO-de) 5:3. 72 (2H, s), 7. 14 (2H. t, 
J = 9..0Hz), 7. 56 (2H, dd, J = 9. 0, 5. IHz). 10. 
2 1 (1 H, s) . 

[##-^J4 2 4] (IR. 2S, 5S) -5 - [ ti )Vit^:::-)\^ 

] _2- { [2- (4-7;V:tnTnU y) - 2 -^^V XiS^ >5=-:t-r 
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mmm 14 4 •r#fc'fb'&#/ ( 1 . 1 g) 4 2 3 x^mrcit^m ( i . 2 

4g) N-;><.5=-;1/^;V33nU > (2 0ml) Ic^^fb, ^t^^^)^ 6> 1 5 ^^y?;^^ 

mi\:.>^^uy : ^3^y-;i/=2 o o : i-i 9 7 : 3) xmmL'xmm^t-^m ( 

1 . 4 3 g) ^#7^c 

'H-NMR (CDCI3) 5:1. 45 (9H, s). 1. 70-2. 10 (5 
H, m) , 2. 10-2. 3 0 (IH, m) , 2. 6 0 - 2. 8 0 ( 1 H, m) 

2. 96 (3H. s) , 3. 07 (3H, s) , 4. 3 0-4. 5 0 (2H, m 
) . 4. 6 5-4. 8 5 (IH. m) , 7. 06 (2H, t. J = 8. 5Hz) 
7. 50-7. 70 (2H, m), 9. 75-9. 95 (IH, m), 10. 1 
3 (IH, s) . 

MS (ESI) m/z : 4 6 7 (M + H) \ 
[#%F!|4 2 5] 2-^Pn-N- (5 -7;V:tD tfU i^>- 2 — OV) Y^h 

F mmm. 
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'H-NMR (DMSO-dfi) 5:4. 35 (2H, s). 7. 74-7. 82 
(IH, m) . 8. 10 (IH, dd, J = 9. 0. 4. 2Hz) , 8. 36 ( 

IH. d, J = 2. 9Hz). (lH.br s). 

MS (ESI) m/z : 1 8 8 (M + H) ^ 
[##ff!]4 2 6] S- {2- [ (5-y)l^^U}dVi>>-2-'i)V) T^/] - 



'H-NMR (DMSO-dfi) 6:3. 75 (2H, s), 7. 67-7. 77 
(IH. m) , 8. 07 (IH, dd, J = 9. 2, 4. 2Hz) , 8. 28 ( 
IH. d, J = 2. 9Hz) , 10. 48 (IH, s) . 

[##■^^14 2 7] (IR, 2S, 5S)-5-[ (i^ :^^)l'r ^ ^ ) ^)U^-JU 

] _2- ( {2- [ (5-:7;i/jrDt:°ue^>-2-'i';i/) T^y] -2-:t^v 
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1 4 4-rl#fe'fb-^tl ( 1 . 2 0 g) COti U (70ml) 1 2 

0"CJ;iMb. #^{3^14 2 e-rttfelb-^ti (2. 4 2 g) &iJP;^. SO^fplJt^* 

0 0ml) , mm^mymi- h U AtK^I^ C 1 0 0 m 1 ) . Rt/TK (50ml 

x'hi7'^>'^- (^^it> : ^h^t hd:7^>= 1 : 1) ^m^^xmrni^Tco 
#e>n^@#:^-r VT'ntfjpx-^;!/ (4 0mi) TiPtfBix^u-^, 

$£^b. (9 2 0mg) ^#feo 

'H-NMR (CDCI3) (5:1. 47 (9H. s) , 1. 70-2. 10 (5 
H. m),2. 27(1H, br s),,2. 70(1H. br s).2. 9 

6 (3H, s) . 3. 08 (3H, s) , 4. 3 4-4. 44 (2H, m) , 4. 

77 (IH, br s), 7. 44-7. 51 (IH, m), 8. 18-8. 2 

7(2H. m), 9. 90(1H. br s),10. 57(1H, s). 
MS (ES I) m/'z : 4 6 8 (M + H) ^ 
[##^J4 2 8] (IR, 2S. 5S) -2- ( {2- [ ( 5 - ^ P P tf U 

_2 — (-;!/) T^y] -2-:t=¥'^:r.^>'^^-iM T^y) -5 - [ (f^P^^ 
JUT^y) ^JV^:=^}12 iy^u^^iy)V^)l/^^>B. t e r t -7'^;!/ XX 
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mm 3 5 3 Tr#fe^b'&4^c}: D ^ffl-fh-^i^i^ttfec 

'H-NMR (CDC 1 3) (5:1. 4 3 ( 9 H, s) , 1. 6 5 - 2. 3 5 (6 
H, m), 2. 70 (IH, br s), 2. 95 (3H, s), 3. 09 (3 
H, s) , 4. 3 0 -4. 6 0 (2H, m) , 4. 87 (1/'2H, br s) . 
6. 92 (1/2H, br s) , 7. 69 ( 1 H, d d. J = 8. 9, 2. 6 
Hz), 7. 95-8. 20 (IH, br), 8. 29 (IH, s), 9. 67 
(1/2 H, br s). 9. 93 (1/2 H, br s), 10. 54 (IH, 
b r s ) . 




2 _/7PD- 5 -:t=^y-4. 5, 6, 7 -t" h ^ k H D^>y' [d] 5^7^ 
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-)V (He 1 V. C im. Ac t a. . 1 9 9 4¥, 7 7 #, 1 2 5 6H) (4. 
5 3 g) (D^^ (2 0 0ml) mm\Z. imT>^:::'^i^ (18. 5 8 g 

) . 7K*'fbe/T7 4^'^m^hU>^A (10. 6 8g) ^in^intl^Mr^bfeo i9 

U?b-ir;i/:^j5Ai7D^rh^*^>'^- (:^{b^^l/> : ^^^->'l-= 2 0 : 1) \Z 

#b^ ^iS^g*bTJ5}i^fe?fi^;^f^ (2. 4 2g) ^#feo ;i(^?fti|^ti=fem^fc^ 

5^W> (1 0 0ml) \Z.mm\^^ (5 3 0 /i 1) . 1- ( 3 

/:7°Pt!;i/) -3-X.^)Vi:})V-t-i^.'i^^ (3. 68g) > l-th^D 

^^v^>V> U Ty-;i/ (2. 6 0g) > N-;>^^;V^;P4^U > (3. 8 8g) 

^l/> : 2 0:1) IgM^b'&i^ (2. 2 1 g) &#feo ' 

H-NMR (CDCI3) 6:1. 93-2. 11 (2H, m), 2. 63-2. 
6 9 ( 1 H, m) . 2 . 8 3- 2. 8 9 ( 2 H, m) , 3 . 
13 (IH, dd. J = 16. 2. 4. 4Hz) . 4. 4 6-4. 4 8 ( 1 H. 
m) , 5. 7 6 (IH, br s) , 8. 17 (IH, s) . 
[#^-^04 3 0] N- (2-^on-4. 5, 6, 7 h ^ h K O-^V^^T 
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^mm 4 2 9 ■rrttfe'fb'&ti ( 2 . 1 1 g) (D't h^tFa:7^> (50mi) 

mmz. lM#9>-7"h^t FP7^>ii#:5^h^bFPy^>^?^ (14. 
6ml) ^in^JPMM^bfec 1 5mm^^lM-^y>-^h^\i]^uyy>mi^ 

'rh.'y\i\^vy^>mm (Q. 0ml) SjiipbiQ^s^bfeo 4mm'^j^^ y 

(lOml) > iM^^m (15ml) ^UaXM^Mmi^fco SBtr^mMEE 

m^i^M.ihy'^Uy (50ml) IzmMi^^ hUX^;i/Ta> (1. 2 8 g) , 
v'- t e r t - y^^Ji^-y tlJV^^i— h (2. 2 1 g) ^iP^^STM^byco 3 

-^V^yy^— (^^lf > : X5^;i/ x7;t-;1/=2 : 1) \z.\^\^. WM\\i 

(2. 2 6 g) ^#fec 
'H-NMR (CDCI3) 5 : 1. 47 (9H, s) , 1. 9 6 - 1. 9 8 (2 
H, m), 2. 80-2. 96 (7 H, m), 4. 40-4. 50 (IH. m). 
MS (FAB) m/z : 3 0 3 (M + H) 
mmiH4 31] N- (2- [ ({ (IR, 2S, 5S) - 2- ({2- [ (5 
-i^POtfU5^>- 2-'1';i/) T^y] - 2 -:^^VT-iz^;H T^/) -5- 

[ (i^^^)vr^y) p53;i/4^x;i/] s/^^n^^i^jH T$y) :^;i/7]^x;n -4. 
5. 6, 7 t HD^>y^5^TV'-;w- 6 -^;i/) -N-p<^;i/:^;w\~^ 

>m t e r t -:7'5^;i' XXx^V 
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CI 



4 3 0 "Tfffc'fb'&i^ (1. 0 g) CD5^X^;VX— (10ml) -"r 
h^tHP:7^> (5ml) mm^^ - 7 %V.\z:^nMkl. t e r t 

5^;P>J9^^7A^>^>^lt (3. 1ml) ^Jd^2 O^^FBlM#m> 'mM%7s-^2 
O^F^^^Abfeo MffiTlili'r^^l.tTe - [ (ter 

t _:7'>-|^e/;^;V7}^-;V) (^5^;^) T^y] -4, 5, 6, 



^^m4 2 O-Vntcit"^!^ (4 9 0. 5mg) ©N, N - i^^^;P3i^;i'AT5 

(20ml) mmz±mK}t--vn^nr:itjji^^>m ^j^^^m.^ (350. 2 
mg) . 1- (3->^^5^;i/T5y7°Ptf;v) - 3 -x5^;i/:^f;w4^>^-r 5 H m. 

MM (2 8 7. 6mg) > 1 -t Fn:^v-^>^/hUTy-;i' (2 0 2. 7mg 
) , SlD^^N-;^5^;1/^;1/^U > (O. 3 19ml) ^MX^'^Ml\ZT 4 Bfn^UWV 

: ;>«.i5'/-;i/=4 0 : l->2 0 : 1) T fflM b . ^MMfb-B-^ltl ( 3 2 3 . 9mg 
) ^m^io 

'H-NMR (CDCI3) 6:1. 48, 1. 49 (total 9H, eac 
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h s) . 1. 6 0 - 1. 9 2 (4H. m) , 1. 9 5 - 2. 2 0 (6H, m) , 
2. 78-3. 10 (3H, m), 2. 83 (3H, s), 2. 95 (3H, 
s) , 3. 0 6, 3. 0 7 (total 3H, each s), 4. 0 
5-4. 15 (IH, m), 4. 20-4. 60 (IH, m), 4. 63-4. 
7 3 (IH, m) , 7. 3 9 (IH,' d, J = 8. 6Hz) . 7. 68 ( 1 H, 
dt. J = 8. 8, 2. 6Hz), 7. 95-8. 10 (IH, m). 8. 13 
-8. 2 2 (IH, m), 8. 30-8. 35 (IH, m), 9. 72 (IH. 
b r s ) . 

MS (ESI) m/z : 6 6 2 (M + H) \ 
[##^■14 3 2] N- { (IS, 2R, 4S) -2-T5y-4- [ (-J^'^)V 




'H-NMR (DMSO-dg) 5:1. 43-1. 56 (0. 5H, m), 1. 
7 2- 1. 9 7 (4. 5H, m) . 2. 8 2 (3H, s) , 3. 0 6 (3H. s 
). 3. 11-3. 26 (IH, m), 3. 75-3. 84 (IH, m), 4. 
07-4. 14 (IH, m). 4. 22-4. 41 (IH, m), 7. 19 (1 
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H, dd, J = 2. 0, 8. 8Hz) , 7. 29 ( 1 H, d, J = 2. OHz) , 
7. 45 (IH, d, J = 8. 8Hz) , 7. 72 ( 1 s), 8. 07 (3 
H, br) , 8. 47 (IH. m) . 11. 85 (IH. br) . 
[###1J4 3 3] 2- [ (5-^nDlf U>5>-2--r;i/) T^/] -2-:f^ 

Vim v^oAM 




2.-T5y- 5-:i7PDtfUi^> (lOOg) S:D^^M7}c*:M- U "^A (7 8. 
4g) O^h^ti Fp:7^> (2 0 0 0inl) M?^?^^::. ^DO:t+Vi^m p«> 

xx-5^;i/ (7 8. 7ml) ^o'cj;iT?i%Tb, mm-v2mmmwhrz. k 

;;&l^^Jt#Tfc>?x5=-;i/x-^;i/ (2 0 0 0mi) , mt7y=E::=-0M^ (62. 

4g) SlIKtK ( 1 0 0 0ml) (D?l-&t/i;iJP;^fc:^. ^Itb. 7XS^:^^b^5^l/ 

|g*bfc!^> ^£i^b, 2- [ (5-^Dnt;u>^>-2-'f;i/) T^y] -2- 

rt^yg^^ X7.5^;i/ (16 2g) ^#feo ilOXX-7^;P (16 0g) 

h^t Hd >'^> (1 8 0 0ml) I^I^ICtK (4 5 0ml) ]5:lX7j<M{k U 5^ 
«j7A (18. 2g) ^iP^feo ^ia-I?2BtPpmr#!t. «i±T^S^M*b, 

nfc^^tfc^^"ti-> (3 0 0 0ml) ^iju^x smmMWi^rco m^^MM. ^ 

jib, #?>n}t@#: (1 9 0 g) ^rTizhxhU;P (1 0 0 0ml) ^JP;^> 1 

mmmwv. ^crcmw^&ML'. ^^x^^ji/x— (5oomi) T^?ttt> 

$i;;^b. ^Mik'&Ji^ (i5 8g) ^#;^o 

'H-NMR (DMSO-de) 5:7. 92 (IH, dd. J = 9. 1. 2. 7 
Hz) , 
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8. 13 (IH, dd. J = 9. 1. 0. 5Hz) , 8. 36 ( 1 H, dd, J 
= 2. 7, 0. 5Hz).10. 19 (IH, s). 
[#^M4 3 4] (IR. 2S. 5S) -2- ( {2- ,[ (5-^nPl£Ui^> 

-2--r;p) T^/] -2-^^vT-fe^;i'} r^y) -5- c (i^p^^^jVT^ 



'H-NMR (CDCI3) 5 : 1. 2 5 - 1. 5 5 ( 1 H, m) , 1. 45 (9 
H, s). 1. 60-2. 15 (5H, m), 2. 56-2. 74 (IH, br 
) . 2. 95 (3H, s) . 3. 06 (3H, s) , 3. 90-4. 01 (IH, 
m) , 4. 18-4. 27 ( 1 H, m) . . 4. 7 0-4. 8 5 (0. 7 H, br. 
), 5. 7 0 - 6. 0 0 (0. 3H, br). 7. 70 ( 1 H, dd, J = 8. 
8, 2. 4Hz). 7. 75-8. 00 (IH. br), 8. 16 (IH. br 
d, J = 8. 8Hz) . 8. 30 (IH, d, J = 2. 4Hz) . 9. 73 (1 
H. s) . 

MS (ES I) m/'z : 4 6 8 (M + H) 

[##{?!J4 35] N'- { (IS, 2R. 4S) -2 -T 57-4 - [ ($^^5^ 
)Vy^J) ts)V^-:^)V'\ iy^X2^^zy)V] -N^- ( 5 - ^ P n tf U i^^- 2 - 
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I 




'H-NMR (DMSO-de) 5:1. 38-1. 51(1 H. m),l. 65 
-1. 8 5 (3H. m) , 1. 9 2 - 2. 0 9 (2H, m) , 2. 8 0 (3H, 
s) , 3. 06 (3H, s) , 3. 2 0 - 3. 3 2 ( 1 H, m) , 3. 55-4. 
40 (2H, br), 8. 02 (IH, dd, J = 9. 1, 2. 5Hz), 8. 
07 (IH. d, J = 9. IHz) , 8. 15-8. 40 (3H, br), 8. 
45 (IH, d, J = 2. 5Hz) , 8. 96 ( 1 H, d, J = 6. 6Hz) , 
10. 33 ( 1 H, s ) . 

[#%f?!|4 36] (IS, 2R, 4S)-2-[(tert -y" h )\^^::^ 

A) T^y] -4- [ (^5^;VT$y) ;n ^y^u^^-^jvtijv^'^s.y 
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H 




'H-NMR (DMSO-dg) 5:1. 39 (9H. s), 1. 40-1. 61 
(4H. m). 1. 63-1. 73 (IH, m), 1. 75-1. 85 (IH, 
m), 2. 23-2. 48 (IH, m), 2. 53 (3H, d, J=4. 6Hz 
), 3. 48 (IH, br. s), 3. 80-3. 91 (IH, m), 5. 01 
(IH. l/'2ABq. J = 12. IHz), 5. 03 ( 1 H, l/'2ABq, 
J = 12. IHz), 6. 28-6. 40 (IH, m), 6. 82-6. 98 ( 
IH, m) , 7. 2 5 - 7. 4 0 (.5H, m) , 7. 5 0 - 7. 6 0 ( 1 H, m 
) . 

MS (FAB) m/z : 4 0 6 (M + H) \ 
mmm4 3 7] (IR, 2S, 5S) - 2- ({2 - C (5-^nDtfU>'> 

-2-^)V) T^y] -2-^4^vT-fe5^;i/} T^y) -5- [ (^^jvr^y 
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H 




'H-NMR (DMSO-de) (5:1. 35- 1. 75 (3 H, m), 1. 39 
(9H, s). 1. 75-1. 86 (2H, m), 1. 87-1. 95 (IH, 
m), 2. 30-2. 40 (IH, m), 2. 55 (3H, d, J=4. 6Hz 
), 3. 79-3. 90 (2H, m), 6. 73-6. 90 (IH, m). 7. 
58-7. 70 (IH. m), 8. 00-8. 13 (2H, m), 8. 46 (1 
H. dd, 3 = 2. 2, 1. GHz) , 8. 67 ( 1 H. d. J = 7. 6Hz) , 
1 0. 2 6 (1 H, s ) . 

MS (E S I : n e g a t i V e) m/z : 4 5 2 [ (M-H) C 1 . 4 
5 4 [ (M-H) CI"] . 

[#%^!I4 3 8] 2-^DU-N- (5-^5^;i/tfUi^>-2--r;i') T-fehT 

^ F mmm. 
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o 



N 
H 




^%m4 2 5\zmm-^rirz.yumLmm\zi.x. 2-T5y-5-k°nij>j;i9> 

'H-NMR (DMSO-de) 5:2. 30 (3H, s) , 4. 40 (2H. s 
) , 7. 83 (IH. d, J = 8. 8Hz) , 7. 91 ( 1 H. d. J = 8. 5 
Hz), 8. 2 1 (IH. s). 11. 40 <1H. s). 

[##'^!14 3 9] S- {2- [ (5-^5";l't°Uv^>-2-'f;W T^J] -2 



'H-NMR (DMSO-dg) 6:2. 24 (3H, s) , 3. 74 (2H, s 
) , 7. 59 (IH. d, J = 8. 5Hz) , 7. 94 ( 1 H. d. J = 8. 3 
Hz), 8. 12 (IH, s), 10. 26 (IH, s). 
[##fy4 4 0] (IR. 2S. 5S) -5 - [ (v/^;i/T^7) tl)V-^^:=-)V 

] _2_ ( {2- [ (5-^5^;ptfUi?>-2— r;v) T^y] -2-:t^yx 
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4 3 9 Tf^tfe'fl^'&il^J: D ^ M'fb'&tl^^fcio 
'H-NMR (CDCI3) 5:1. 4 6 (9H, s), 1. 60-2. 10 (5 
H, m) , 2. 15-2. 3 5 ( 1 H, m) , 2. 3 1 ( 3 H, s) , 2. 6 0 
-2. 80 (IH, m) , 2. 95 (3H, s) , 3. 07 (3H, s) , 4. 
3 0 -4. 4 5 (2H, m) , 4. 6 5 - 4. 8 5 ( 1 H, m) , 7. 5 4 (1 
H, dd, J = 8. 5, 2. OHz) , 8. 06 (IH, br. d) , 8. 18 

(IH, s), 9. 70-9. 90 (IH, m), 10. 48 (IH, s). 
MS (ESI) m/z : 4 6 4 (M + H) +. 

[###04 4 1] (3R, 4S) -4- { [2- (4 -^7 a ay:nu 7 ) -2- 

:t^vxi5'>^pr-i';i/3 T^y} -i- (2 h^v^T-k^^;)/) tf^u>'>- 



wo 2004/058715 PCT/JP2003/016783 




mmm 2 2 0 ^mr^it^^^^^^M 214 izfd.m.-^nrz.ijmtmmz'Lx. m 

'H-NMR (CDCI3) a : 1. 46 (9H, s) . 1. 5 9 - 1. 8 4 (1 
H, m), 2. 10-2. 33 (IH, m), 2. 68-2. 81 (0. 7H. 
m), 2. 94-2. 04 (0. 3H, m), 3. 15-3. 40 (IH, m), 
3. 44 (3H, s) . 3. 91-4. 32 (4H, m) , 4. 45-4. 58 
(IH, m), 4. 60-4. 77 (IH. m). 5. 15-5. 30 (0. 3 
H, br) , 5. 8 4 - 5. 9 4 (0. 7 H, m) , 7. 32 (2H, d. J = 
8. 6Hz) , 7. 61 (2H, d, J = 8. 6Hz) , 10. 12 ( 1 H, 
s) , 10. 19-10. 3 3 (IH, b r) . 

MS (FAB) ra/z : 4 8 5 [ (M + H) \ CI''], 4 8 7 [ (M + H) \ 
CI"] . 

[##F!j4 4 2] (1 S, 2R, 4 S) -2- [ (t e r t -:f h^i^tl Ji''^::^ 
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1 4 4-e#fe'fh;'&tl (8 5 6mg) ^T-th> (10ml) \zm^^ly. 

3 4g) . mmym-r h ^ 2:^ (3 0 2mg) ^m^Mwi:2. bmmmwhr^o 

;V(6 0 9mg) > mmyl^m^hV^J^ (15 1mg) ^jijjPb. SO^iP^jS 

mi^Tco mm'tmj£T\z^^v. mn:^'^^)^^^)v^uwt.^^y^v^y:^ti'^ 

Ai^DVhiJ/^:?^— (SI-40B, mty^'^Uy : :^^y~-JV= 9 3:7) 

mm^t-^m (i. 4 7g) *#fco 

'H-NMRCCDClj) 6:1. 45 (9H, s). 1. 30-2. 05 (6 

H, m), 2. 63 (IH, br. s), 2. 94 (3H, s), 3. 04 (3 

H, s) . 3. 69 (IH, br. s) , 4. 15 ( 1 H. br. s) , 4. 2 

1 (IH, br. s) , 4. 37 (2H, br. s), 4. 73 ( 1 H, br. 

s) , 5. 41 (IH, br. s) . 7. 29 (2H. t, J = 7. 3Hz) , 

7. 39 (2H, t, J = 7. 3Hz) , 7. 57 (2H, d, 3 = 7. 3Hz 
) , 7. 7 5 (2H, d, J = 7. 3Hz) . 
MS (ESI) m/z : 5 0 8 (M+H) \ ' 

[#^{^!J4 4 3] (IS, 2R, 4 S) - 2 - [ ( t e r t h^^>:^j;l/4?x 

;i/) T^y] -4- [ (i^^'^JlT^J) :^)V^'^:t'<)l} >^^U^^zyJ]/:^Jl' 
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4 4 2 Tftfe^b'&t/ ( 1 . 2 6g) ^h;i/X> (50ml) JC}^/&^b> 

n-v>M^ (1. oog) ^ijn^. 6 0 (c^^i mmmwvrc. yfmm^^^ 

^^^MEETfJ:l§*brc. ?S?t^X^y-;i/ (5 0ml) izm:^^iy. i^- t 
ert-y^^Jl >^:^)V^:^—h (5 4 1mg) , mmT^m-^hV^A (2 0 8 

mg) ^m^tco m^-cimmmwi^. mm^mj±y iz^^i.. m^^^i^v:^^^ 

1 : \^m\:.:^^V> : J : 1) T?IS^bfeo S^H^ibTM^ 

>fk-^4^ (6 0 9mg) ^fffec 

'H-NMR (CDCI3) (5:1. 43 (9H, s). 1. 43-2. 10 (6 
H, m) , 2. 92 (IH, br. s) , 3. 31 (3H, s) , 3. 47 (3 
H, s) , 3. 74 (IH, br. s) , 4. 09-4. 19 (2H, m) , 4. 
38 (2H, br. s) , 4. 75 (IH, br) , 5. 29 ( 1 H. br. s 
) , 7. 29 (2H, t. J = 7. 3Hz) , 7. 38 (2H, t, J = 7. 3 
Hz) , 7. 55 (2H, br. s) , 7. 75 (2H, d, J = 7. 3Hz) . 
[#%F!l4 4 4] (1"R, 2 S, 5 S) - 2- ( {2- [ (5-^PPtfU>^> 

-2--r;i') T^y] -2-:t^vT-fe^;v} t^j) -5 - [ (s^^^;i/T5 

y) M ly^u^^-y)\^ti)\'n^>m t e r t - :7^5^;i/ XX5^ 
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^^Wi\4 4 3-vnrc<t^m (1. llg) ^N, N--Jy>^^M)lAr^}^ ( 
30ml) \zm:^^V. tf^^>?> (3. 0ml) ^iPx.T^?^T 1 5 ^^^MM^bfeo 

&T\z^^vrco ^(Dmw:^m^m9 i\zmm-^nr^:^mtmm\zL'X. m^m 
4 3 3xmcit^mtm^v. mm^t^m (6 2 9mg) t^m^o 

'H-NMR (CDCI3) (5:1. 45 ( 9 H, s) , 1. 4 8- 2. 2 3 (6 
H, m), 2. 98 (IH. br. s), 3. 36 (3H, s), 3. 49 (3 
H, s), 3. 98-4. 04 (1H. m), 4. 22-4. 25 (IH, m). 
4. 75 (IH, br. s), 7. 70 ( 1 H, dd. J = 8. 8, 2. 7Hz 
), 7. 85 (IH, br. s), 8. 16 (IH, d, J = 8. 8Hz), 8. 
30 (IH, d, J = 2. 7Hz) , 9. 73 ( 1 H, s). 
MS (FAB) m/z : 4 8 4 [ (M + H) \ C P=] , 4 8 6 [ (M + H) +, 
CI"] . 

[##^j4 4 5] N'- { (IS. 2R, 4S) -2-T^y-4- [ (z^^^ 

;i/T^y) tl)V'^s^:t'i Jl] zy^U^^iyM -N'- ( 5 - ^ D n tf U 
2 — r;l/) X^>S^T5 H mi^m:^ 
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'H-NMR (DMSO-dB) 6:1. 66-2. 11 (6H, m), 3. 38 
(3H, s), 3. 42 (3H, s), 3. 52 (IH, br. s), 3. 75 
(IH, br. s)., 3.' 88 (IH, br. s), 8. 03-8. 0 9 (2H. 

m), 8. 21 (3H, br. s). 8. 48 (IH, d, J = 2. 2Hz), 

9. 06 (IH, d, J=6. 8Hz) . 10. 34 ( 1 H, s) . 

MS (FAB) m/'z : 3 8 4 [ (M + H) \ CP"], 3 8 6 [ (M + H) ^ 

CP'] . 

C##^!J4 4 6] (3R, 4 S) - 3 - [ ( t e r t -:/h4^>';ij;i/3)^-;i/) T 

sy] -1- (z-^h^i^rt^jv) t!^u>'>-4 — (jvtijms.>m 9 
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mwTt \z^r) m,um V. # e> nfe T 5 > ^ mmm 4 4 2izmm.-^nr^:^mtmm 

'H-NMR(CDCl3) 5:1. 48 (9H. s), 1. 55-1. 80 (1 
H, m), 1. 92-2. 20 (IH. m), 2. 70-3. 35 (2H. m), 

3. 44 (3H, s), 3. 77-4. 90 (10 H, m), 5. 29-5. 4 

5 (0. 6H. br) , 5. 7 5- 5. 9 0 (0. 4H, br) . 7. 26-7. 

34 (2H, m) , 7. 39 (2H, t, J = 7. 6Hz) , 7. 55-7. 6 

5 (2H, m). 7. 76 (2H, d, J = 7. 6Hz). 
MS (FAB) m/z : 5 1 0 (M + H) \ 
[##'^J4 4 7] (3R, 4S)-3-[(tert h4-->:^j;W3j^-;i/) T 

-1- (2 h^e/x^>5^:t-r;i/) t:^u>>>-4 — r;i/:^/;wt^> 
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'H-NMR (CDClj) (5:1. 48 (9H, s), 1. 50-1. 80 (1 
H. m), 2. 07-2. 23 (IH, m), 3. 04-3. 18 (0. 5H. 
m), 3. 25-3. 37 (0. 5H. m), 3. 44 (1. 5H, s). 3. 
47 (1. 5H, s) , 3. 8 8 -4. 7 5 (9H, m) , 5. 00-5. 70 

(2H, br) . 5. 9 8 - 6. 2 3 (IH, br) , 7. 2 6 - 7. 2 9 (2 
H, m) , 7. 39 (2H, t, J = 7. 3Hz) , 7. 5 5- 7. 6 8 (2H, 
m), 7. 77 (2H, d, J = 7. 3Hz). 
MS (FAB) m/z : 5 2 6 (M + H) \ 

[##^F!J44 8] (3R. 4S) -4- ( {2- [ ( 5 -iJ7 p p tf U 2 - 

-f;!/) TSy] - 2 -^^VT-t:5^;l/} T^y) -l- (2 h^5/X^>5^ 
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'H-NMR (CDCI3) (5:1. 47 (9H. s). 1. 73-1. 88 (1 
H. m), 2. 07-2. 22 (IH, m), 3. 05-3. 15 (IH, m), 
3. 27-3. 42 (IH, m), 3. 45 (IH. s), 3. 48 (2H, s 
) , 4. 10-4. 54 (5H, m) , 5.. 12-5. 21 (0. 3 H, br) , 
5. 48-5. 56 (0. 7H, br), 5. 61-5. 74 (IH, br), 

7. 70 (IH, dd, J = 8. 5, 2. OHz) , 8. 21 ( 1 H, d, J = 

8. 5Hz) . 8. 31 (IH, d, J = 2. OHz) . 8. 4 2 - 8. 6 0 ( 
IH, br), 9. 72(1H, br. s). 

MS (ESI) m/z : 4 8 6 [ (M + H) \ C P^] , 4 8 8 [ (M + H) ^ 
CI"] . 

[##^J4 4 9] (IS, 'SR. 4S) -4- { [ (T^JJlrt^i^) 

] T^y} -3- [ ( t e r t -:/h^v:^j;i'7j^^;i/) T^y] ~>^D^4^-y-> 
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1 4 1 -vntc^t^!^ ClO. Og) (D'f-h^\£}^ay'y> (4 0ml) . 

x.^y—)v (40ml) m^mmzi ox/'^^s^^j^^mMm do. 2g) & 

^M.&Tmmi^r^o ni^nr^m^w^m^y'h^\^}^uy^> (2 5mi) iz 
m-^^v. tfui^> (2. 3ml) ^m^^-vm^r^imz. ox:x^^nu^mrv)p 

(2. 7 0mi) ^^iSTb. 2 0^^Fpm#bfco K)it:^m\z^K. i^^x^;i/^iq;l 

i.m\i^j-\^> : y^-)v=Ao \ 1) ^nmv. mmih^m (6. osg) 

'H-NMR. (CDCI3) (5 : 1. 25 (3H, t, J = 7. IHz) , 1. 3 
1-1. 40 (IH, m). 1. 45 (9H, s), 1. 51-1. 65 (IH, 
m), 1. 72-1. 86 (IH, m), 1. 89-2. 10 (3H, m), 2. 
25-2. 50 (IH, br), 3. 63-3. 72 (IH, m). 4. 03- 
4. 15 (IH, br) , 4. 13 (2H, q,"j=7. IHz) , 4. 49- 
4. 59 (2H, m). 4. 60-4. 75 (IH, m), 5. 20 (IH, d, 
J = 10. 5Hz) . 5. 2 2 - 5. 3 2 ( 1 H, br) , 5. 29 ( 1 H, d 
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d. J = 17. 1, 1. 7Hz), 5. 85-5. 97 (IH. m). 
MS (ESI) m/z : 3 7 1 (M + H) \ 
[##f!j4 5 0] (IS. 3R, 4S) -4- { [ (rV)V:t^iy) :^jV^s-JU 

] T^y} -3- [ (t e T t -y'h^i^tijv^^jv) y^yi v^n^^it^ 




14 2 ^;ifB«$nfe:;^?i <i;|W|mt:ibT. ##f!j4 4 9 D 

'H-NMR (CDCI3) 6:1. 35-2. 15 (6H, br), 1. 45 ( 
9H. s) . 2. 3 5 - 2. 6 5 ( 1 H, br) , 3. 6 5 - 3. 7 5 (IH, 
m), 4. 00-4. 15 (IH, br),-4. 48-4. 63 (2H,,m), 
4. 6 3-4. 8 0 (IH, br). 5. 0 3- 5. 3 3 ( 1 H, br), 5. 
21 (IH, d. J = 10. 3Hz). 5. 29 ( 1 H, dd, J = 17. 1, 
1. 5Hz). 5. 86-5. 97 (IH, m). 
MS (ESI) m/z : 3 4 3 (M + H) *. 

[##f!)4 5 1] (IS, 3R, 4S) -4- { [ (TU;i/^^>') tlJ\^^^=-Jl 
] T^y} -3 - [ (t e r t - ^ h^z^tuV-^^^JV) T^Jl i^^a^^^> 
:fyJl:^>m 2, 2, 2 - hU^nnx^^;!/ XX5=-;V 
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CI 




o 



4 5 0 ^#fe'fb'&t) (5. 9 3g) ON, N-e^p<^;i/^;!/AT5 H ( 

4 0ml) mm\z. 1- ->5^5^;wT^yypif;p) - 3-x.^jv:^ji^i^ 

m.mm (4. 99g). 1 -t:FD^v^^>l/hU7'y-;i/ (2. 81 
g) . 2, 2, (4. 15ml) . 4-5^^^;VT$ 

y\dVi^> (4. i5g) ^jo;i, ^t^Tu. brnmrnwi^fco Kmm^mj±m 
:fyyjiti'^A^u-^h^'''^y^— (ii{b^g^i/> : ^iS^y-;i/=4 0 : i) 

Mb. ^l^'fk'&il^ (8. 8 8g) ^#7tc 

'H-NMR(CDCl 3) 6:1. 35-1. 50 (IH, m), 1. 46 (9 
H. s) , 1. 5 5 - 1. 7 3 (IH. m) , 1. 7 7 - 2. 2 2 (4H, m) , 
2. 50-2. 65 (IH, br), 3. 66-3. 75 (IH, m), 4. 0 
5-4. 2 0 (IH. m), 4. 50-4. 60 (2H. m), 4. 60-4. 
8 0 (IH, br) , 4. 7 1 (IH, d. J = l 1. 8Hz) . 4. 7 7 (1 
H, d, J = ll. 8Hz), 5. 18-5. 34 (IH, br), 5. 20 ( 
IH, d, J = 10. 5Hz) , 5. 30 (IH. dd, J = 17. 4, 1. 
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OHz), 5. 86-5. 97 (IH, m). 

MS(ESI)m/z:473 [ (M + H) \ 3 X C P=] , 4 7 5 [ (M + H 
) \ 2 X C P^ C 1 "] , 4 7 7 [ (M + H) \ C 1 ^^ 2 X C 1 . 
mmm4 52] (is, SR, 4S)-4-T$y-3-[(tert->'> 

^iytiJVr^:=-M 7^y] iy^u^^-^y:^)l^>m 2, 2, 2-hU^7Dn 



CI 




4 5 1 -Vm^^t^m ( 8 . 8 3 g ) CD-x- h^t.Fn:7^> (35ml) 
^?^^C>^X5^;i/T5> (2 0ml) > -T^-h^^^X (h U:7:nx;l/:^>?.-7^^' » A 
^i^i^A (7 19mg) ^ilP;^, T;i/ri >T^?MT 2 . SPtffiJtW^bfco 

10%^X>m7K^IS (2 5 0ml) ^iUXmi^tV. -JX.^)VJL~^)V^ 

imxtz.o 7KJi^^^x5^;px-5=-;i'"c^mt. m.m^h^)^h.^i}wxm.miL\z\^'T:. 

^7Mi^:^hU':>ATli;^^. MiETMb. Umit^m (4. 3 5g) ^#^o 
'H-NMR (CDCI3) (5:1. 20-1. 50 (3H, m), 1. 46 (9 

H, s), 1. 58-1. 69 (IH, m), 1. 70-1. 81 (2H, m), 

I. 98-2. 07 (IH, m), 2. 22-2. 31 (IH, m), 2. 55 
- 2 . 6 6 ( 1 H, m) , 2 . 9 7 - 3 . 0 4 (1 H, m) , 3 . 7 9-3. 9 
3 (IH, br) , 4. 70 (IH, d. J = 12. OHz) , 4. 75-4. 
85 (IH, br). 4. 78 ( 1 H. d, J = 12. OHz). 
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MS (ESI) m/z : 3 8 9 .[ (M + H) ^ 3 X C P'] , 3 9 1 [ (M + H 
) \ 2 X C 1 ^ CP'], 3 9 3 [ (M + H) \ C P^ 2 X C 1 . 
[#%0!J4 5 3] (IS, 3 R, 4 S) - 3 - [ ( t e r t h^'>:^;i/3i^^- 

;u) T^y] -4- ( {2- [ (5-ij7DDtruv>-2 — r;w y$y] -2 



CI 




'H-NMR (CDCI3) 6:1. 46 (9H. s), 1. 50-1. 63 (1 
H, m) , 1. 6 5- 1. 7 9 (2H, m) , 1. 8 7 - 2. 0 8 (2H, m) , 
2. 10-2. 22 (2H, m), 2. 50-2, 70 (IH, br), 3. 9 
4-4. 02 (IH, m), 4. 17-4. 30 (IH, br), 4. 73 (1 
H, d, J = 12. OHz), 4. 78 (IH, d. J = 12. OHz), 7. 
70 (IH, dd, J = 8. 8, 2. 4Hz). 7. 9 0- 8. 0 7 ( 1 H, b 
r) . 8. 18 (IH. d, J = 8. 8Hz), 8. 31 (IH. d. J = 2. 
4Hz) , 9. 7 2 (IH, b r. s) . 

MS (ESI) m/z : 5 7 1 [ (M + H) \ 3 X C P=] , 5 7 3 [ (M + H 
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) n 2 X C 1 ^ C 1 . 5 7 5 [ (M + H) \ G 2 X C 1 "] . 
[##^>J4 5 4] 2- [ ( (IS, 2R, 4S) -4- [ (z^^9-)VT^y) ti 
-2 - { [ (5-p^^;i/-4, 5. 6. 7 -T^h^t FD^^T^O [ 

5, 4-c] t!U5^>-2--r;i/) 7^7} s/^D^^v;i/) 

y] -2- h^^s/'i'^y) WW. xx5=-;i/ 



I 




1 4 4 -e'Tr#fe'fb'&#5 (4 3 5ing) :RtX2 - (;^ h^i^-i' ^ 7 ) -2 
- XTs-t^JI^ (wo 9 9/6 7 2 O 9) (2 

3 3mg) ^5=-h^t Hn:7^> (5ml) \zmmi^^ JlO^^tc b U X5^;VT 
^> (3 3 2 At 1 ) ^MpiX7 orT^^lt^bfeo S^S^^^MffTtftl^bit'fb 

Mit^'^Uy : ^:$^y-;i^=9 1 : 9) X^mmvmmit^!^ (1 1 Img) ^# 

'H-NMR(CDCl3) (5:1. 42-2. 10 (6H, m), 2. 52 (3 
H. s). 2. 70-3.. 10 (11 H, m), 3. 71 (2H, br. s), 
3. 8 3 (3H. s) . 3. 8 4 (3H, s) , 4. 2 2- 4. 3 5 ( 1 H, m 
) , 4. 5 5 -4. 6 5 (IH. m) , 5. 16 ( 1 H. d, J = 8. 8Hz) 
7. 25-7. 30 (IH, m) . 
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MS (ESI) m/z : 4 8 1 (M + H) ^ 
[##<?!l4 5 5] N'- ( (IS, 2R, 4S) -4- [ (-y Jl^T ^ / ) -fy 
-2 - { [ (5-^5^;V-4, 5, 6, 7 -^h^tiHP5^TV^P [ 
5. 4-c] \±^)-J>-2-'i )V) T^y} v-^J^p^c^^/;!/) -N 

^- {5- [2- (h u p^5=-;i/>^u;i/) x5^-;i/] tf u 2 --r;i/} 




^M^J 2 0 4 -e#fc:'fb-&t/ (658mg) ^'Thy\i\^uy (lOml) . 
N, N-i^^5^;U5jN;i-AT$ F (10ml) > hiJX^;i/T5> (20ml) \Z 

^^b, h u :7^x;i/aHx:7^ > (8 7mg) , h u p^^;i/vU;i/T-fe5^i/> ( 

47 1^1) , im/'^^i^'^A (5 0mg) ^JP^, T;i/:=f >#H^T. 14Pt 
^^8 0 (CTffi#b:fec W.mm^-^'y^ h^mi^. i^'ft;p^5^l/>TJ;<tt5tb:feo 
5?^fC7K^iP;lT:^^^^b. (*tl3g) Tl^^L, M7j<«:^ h U 

^u^h^'yy imt^^'^uy : ^i$^y-;i'=9 3 : 7) \z^r}mmh. m 

Mit^^ (3 6 0mg) ^mco 

■H-NMR (CD C 1 3) (5:0. 2 5 (9H, s), 1. 6 6-2. 13 (6 
H, m), 2. 52 (3 H, s), 2. 78-2. 96 (8H, m). 3. 05 
(3H, s) , 3. 70 (IH, d, J = 15. 4Hz) , 3. 73 ( 1 H, d, 
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J = 15. 4Hz), 4. 08-4. 15 (IH, m), 4. 66-4. 69 ( 
IH, m), 7. 42 (IH, d, J = 8. 4 Hz), 7. 77 (IH, dd, 
J = 8. 4, 2. IHz) , 8. 03 ( 1 H, d, J = 8. IHz), 8. 13 

(IH, d, J = 8. 8Hz) , 8. 43 (IH. d, J = 2. IHz) , 9. 
7 4 (IH, s) . • 
MS (ESI) m/z : 6 1 0 (M + H) ^ 

[###04 5 6] 5-^g^;p-5, 6 -i^fc Ha- 4H-5^xy [2, 3-c] 



4, 5-if7^ (^np^^^;!/) - 2 -^:t:7x>:^;i/^>M xx5^ 

;i/(D. J. Zwanenburg and Hans Wy n b e r g, J . 
Org. Chem. , 34, 333-340, (1969)) (520mg)^ 

T-fehxhu;i/ (6 0 0ml) \zmMi^. y^^)VT^> (40% ^^^y-jvm 
19:1) -cmmx^. mmih^m (i 7 emg) ^#^0 

'H-NMR (CDCI3) <5:2. 6 3 (3H, s), 3. 82-3, 83 (2 
H. m) , 3. 8 6 (3H. s) , 3. 9 7 - 3. 9 9 (2H, m) , 7. 5 1 

(IH, s) . 
MS (ESI) m/z : 1 9 8 (M + H) \ 

[##^!i4 5 7] 2-i70D-N- (6-^DPbiU^^>^>- 3 — f;i/) Tiz: h 



o 
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O 




CI 



N 
H 



3 -T^y- 6 -^DDtfUr^'^e^V (10. 4g) ^N, N-i^^^MMA 
H (2 0 0ml) \zmf}^V. ^Uur-^^)Vi7U^) Y (7. 48ml) 

^^?aTiB#OT#bfeo mm'tm&yiz^^x^s mmzmw.j^'^)Vhm.%^mM 
mmit^m o. 3 9g) §#feo 

'H-NMR (CDCI3) (5:4. 30 (2H, s), 7. 56 (IH. d, J 

= 9. 3Hz) , 8. 51 (IH, d, J = 9. 3Hz) , 9. 68 ( 1 H. b 
r . ■ s ) . 

[#%^y4 5 8] S- {2- [ (6 -^PDb°U^^5^>- 3 —f;!/) T^/] - 



'H-NMR (DMSO-dg) 5:3. 84 (2H, s) , 7. 87 ( 1 H, d, 
J = 9. 4Hz)\ 8. 3 6 (IH. d, J = 9. 4Hz), 11. 2 1 (IH. 
b r . s ) . 

459] (IR. 2S. 5S) - 2- ({2- [ (6-iJ7PDtfU;$^e^ 
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mm 14 4 T#fe{b^ii^j: D s nmit-^m^mrco 

'H-NMR (CDCI3) 5:1. 35-1. 58 (10 H, m), 1. 71- 
1. 80 (IH, m). 1. 86-1. 94 (2H, m), 2. 09 (IH, b 
r. s), 2. 30 (IH, br. s), 2. 96 (3H, s), 3. 08 (3 

H, s) , 4. 36 (2H, br. s) , 4. 79 (IH, br. s) . 5. 3 
0 (IH, br. s), 7. 54 (IH, d, J = 9. OHz), 8. 47 (1 

H, d, J = 9. OHz), 10. 03 (IH, br. s), 11. 03 (IH. 
s) . 

[##^!|4 60] (IS, 3R, 4S) - J - 4- ({2- [ (6-^ 

nDtfu-^>?>-3 — r;!/) T^y] -2-:t^yx:$7>5^::e-f;i/} T^y) ~ 
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'H-NMR (DMSO-dfi) 6:1. 45-1. 53 (IH, m), 1. 73 
-1. 85 (3H, m), 2. 03-2. 07 (IH, m), 2. 15-2. 2 
4 (IH, m), 2. 82 (3H, s). 3. 08 (3H, s), 3. 32-3. 
37 (IH, m), 4. 06 (IH, br. s), 4. 39 (IH, br. s), 
8. 0 1 (IH, d, J = 9. 3Hz) , 8. 37 ( 1 H, d, J = 9. 3Hz 
) , 8. 43 (3H, br. s) , 11. 11 (IH, d, J = 6. 6Hz) , 
11. 3 7 (IH, s) . 

MS (FAB) m/z : 3 8 5 [ (M + H) \ CP"]. 3 8 7 [ (M + H) ^ 
CI"] . 

[#%^!J4 6 1] 2-:i7DD-N- (6-^DDtiU>^>-3--r;i/) TirhT 




H 
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'H-NMR (CDCI3) 6:4. 22 (2H, s). 7. 34 (IH, d, J 
= 8. 5Hz) , 8. 14 (IH, dd. J = 8. 5, 2. 7Hz) , 8. 30 

(IH, br. s) , 8. 45 ( 1 H, d, 3 = 2. 7Hz). 

[###■1)4 6 2] S- {2- [ (6 -iJ7Pntf U>^>- 3 — T;!/) T^y] -2 



'H-NMR (DMSO-dfi) 5:3. 77 (2H, s) , 7. 47 ( 1 H, d, 
J = 8. 8Hz), 8. 04 (IH, dd, J = 8. 8, 2. 7Hz), 8. 5 
7 (IH. d, 3=2. 7Hz) , 10. 51 ( 1 H, s) . 
[##^!J4 6 3] (IR, 2S, 5 S) -2- ( {2- [ (6-i7nntf'Je^> 

-3--r;i') ray] - 2 -:t^yx^>5^:t< rsy) - 5- [ (>^y^ 
;VT5y) $x/7n^^>';i/:^;wt$>M t e r t -y'*^;!/ 




H 
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I 




'H-NMR (CDCI3) 6:1. 46 (9H, br. s) , 1. 60-2. 2 
3 (6H, m), 2. 68 (IH, br. s), 2. 96 (3H, s), 3. 0 
8 (3H, s) , 4. 3 4-4. 3 8 (2H, m) , 4. 78 ( 1 H. m) , 7. 
33 (IH, d, J = 8. 5Hz) , 8. 09 ( 1 H, br. s), 8. 63 ( 
IH, s), 9. 91 (IH. br. s), 10. 24 (IH. s). 
MS (ESI) m/z : 5 0 6 [ (M + N a) C P^] , 5 0 8 [ (M + N a 
) \ CI"]. 

[##^!)4 64] (IS, 3R. 4S) - 3-T5./-4- ({2 - [ (6-^ 
PDtf U>5>- 3 --TJl/) TSy] - Z-rt^VX-^y^rt-iM T^J) -N. 
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'H-NMR (DMSO-dfi) 6 : 1. 4 6 - 1. 4 9 ( 1 H, m) , 1. 79 
-1. 81 (3H, m), 1. 99-2. 03 (IH, m), 2. 14-2. 1 
6 (IH, m), 2. 82 (3H, s), 3. 06 (3H, s), 3. 25-3. 
28 (IH, m) , 3. 99 (IH, br. s) , 4. 3 0-4. 6 0 ( 1 H, 
br) , 7. 55 (IH, d, J = 8. 7Hz) , 8. 26 (IH, dd, J = 
8. 7, 2. 4Hz) , 8. 38 ( 3 H, br. s) , 8. 85 ( 1 H, d, J 
= 2. 4Hz), 10. 90 (IH, d, J = 6. 8Hz), 11. 07 (IH, 
s) . 

MS (FAB) m/z : 3 8 4 [ (M + H) \ C 1 , 3 8 6 [ (M + H) \ 
C 1 "3 . 

[#%{?!|4 6 5] 2' -TSy X;W3}n-;P- 1, 1' -\fy:iL-)\^-4-tlJV^ 
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O 




OH 



2 --/□t^>"tf>X;l/AK>T5 H (SOOmg) t 4 -tlJV-^^i^y :j^:^JV 
:^U>m. (5 6 3mg) ^b;i/X> (5ml) -7K (5ml) om^mmizM 

9 2mg) tmyKmmi- h V ^ A (1. 0 8g) ^m-Ain^-rm^iJummfMi^r^c 
mvxmmih^m (5 3 9mg) ^m^o 

MS (EI) m/z : 2 7 7M*. 

[##ff!j4 6 6] 2- [ (5 -;><^;l/h°U >5>- 2 --r;l/) T^/] -2-:^^ 



'H-NMR (CDC 1 3) 6:2. 33 (3H, s) , 3. 98 (3H, s) , 
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7. 57 (IH, dd, J = 8. 4, 2. OHz), 8. 14 (IH. d, J = 

8. 4Hz) . 8. 17 (IH, d, J = 2. OHz) . 
MS (ES I) m/z : 1 9 5 (M+H) 

[##^J4 6 7] 2- [ (5-7^9^;Hf U>^>-2 — T^y] -2-:f^ 

Vim U5=-'^A:^ . 



fee 

'H-NMR (DMSO-dg) 5:2. 25 (3H, s) , 7. 63 ( 1 H, d. 
J = 8. 2Hz), 8. 00 (IH, d, J = 8. 2Hz), 8. 15 (IH, ' 
s). 10. 00 (IH, br. s). 
MS (FAB) m/z : 1 8 1 (M-L i +2H) \ 

[#%{^ij4 6 8] 2-:^4^y-2- (4- h;i/-ri^y) itm xx^-;!- 



MS (ESI) m/z : 1 9 4 (M + H) \ 

[##F!)4 6 9] (IR, 2S, 5S) -5- [ (z^^'^JVT^J) tl)V^:=-JV 
] - 2- { [2-:t=¥V- 2- (4-h;Ki^y) Tii5^;W T^y} ^-^7 0-^ 
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o 



MS (ESI) m/z : 4 4 7 (M + H) +. 
[#%^!|4 7 0] 4-y^ti^;^^JV- 3 - il? □ D 5^::^-:7 a: > - 2 -:^JV'}^>m 



8 1 g) ©Ei^fliM^ (40ml) mmz. N-':fVi=e7.^zy>'i S H (3 . 5 
6g) ^^XSa, a' -TV^tfTs-r y:/5^Dn h (2 0 0mg) ^jjp;!, 2. 
S^KMM^bfeo ^?^^MffiTjtfib. ^S^->U;^J 

^^jiti^A^u-^h^^^y^— mm x5^;v xx-x-;v : 1 : 1 9 

^1 : 9) ismmvT. mmit^m (2. 9 2g) ^n^m'^mtLxmco 



o 



Br 
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'H-NMR (CDCI3) 6:3. 91 (3H, s) , 4. 46 ( 2 H, s) , 
7 . 5 9 ( 1 H, s ) . 
MS (ESI) m/z : 2 6 9 (M + H) ^ 
[#%^H 7 1] 4- { [ ( t e r t -^f h^zyti }V-^:=.M T^y 



H D :7 ^ > (30ml) ^li^J::. 4 7 0 -Trt#fc{b'&tl ( 2 . ' 9 2 g ) 

h^t:HD:7^> (50ml) mw.^ 3 0 :^m-vm~fvrco ^^x^immm^iy 

(3. Og) ^ljn;^7 5^^rBl^?^TMi#brco >^jS?^^MffiT^mSb, 

u-^v^^^y A— i^^-^y -.WW. x5=-;i/ xx7^;p= 9 9 : i-* i 9 : i ) 

■r*t®b, (4. 0 g) ^=f#fCo (4. 0 g) (D^^J- 

)V (3.5ml) mmz.. tK (5ml) ^^•XSim.\'C^V^)t> I. (1. 2g) ^JP 

ll^^^T«4^cbTit^x5^;^Tttffib. ^7K«v>7*;t-e^>j7AT^^ m 

i«^MEETTg*b, ^4^1^>^jJP;lTM^<t:b. ^fflib-g-^l^ (2. 6 7 g) & 

'H-NMR (CDCI3) 48 (9H, s). 2. 74 (3H, br.- 
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s). 4. 14 (2H, br. s), 7. 40 (0. 5H. br. s), 7. 4 
8 (0. 5H, br. s). 

[##^i|4 72] (IR, 2S)-2-({2-[ ( 5 - iJ7 D D hf U i^>- 2 




m^mQ Q\zmm-^nfz.-^mhnm\z\^x. (ir. 2s) -2-T5yi^i7 

□ ^=^>^;i/;^r;wt$ >M tert-y^^jv xxt^;!/ (wo 0 1 /7 4 7 7 4 

'H-NMR (CDCI3) 6 : 1. 3 5 - 1. 9 0 (8H, m) . 1. 46 (9 
H. s). 3. 97 (IH, br. s), 4. 00-4. 12 (IH, m). 4. 
73-4. 82 (IH, m), 7. 69 (IH, dd, J = 8. 8, 2. 5Hz 
) , 7. 90 (IH, bro s) , 8. 17 (IH. dd, J = 8. 8, 0. 5 
5Hz) , 8. 29 (IH, dd, J=2. 5, 0. 55Hz) , 9. 76 (1 
H, b r . s) . 

MS (ES I) m/z : 3 9 7 (M + H) ^ 

[##^!l4 7 3] 5- [ (4-^^)Vy:r.-)V) X)\^-^-JVl -5, 6, 7, 8 
-•x-h^h FD-4H-5^Ty^D [5. 4-c] Til t:°>- 2 --fjl/T^ > 
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I />-NH, 



S 



N 



3-:/D^-l- [ (4-}^^)\^yx.-JV) -4-7'ifV\V> ( 

J. Chem. Soc. Perkin Trans., 1995 23 

5 5H) (6. 5 4g) ON, N--:/^5^;i/7jN;l/AT$ F (1 0 0 m 1 ) Jg^-StC. 

(1. 44g) ^mxT6 oxzism^Mmmwi^rc. mm^mBfrn^ 
bfc^. ?^sj;i4i'fb^^i/> (loomi) :i3j^zsmm^m7Km^hv^A7i(.m 

m (lOOml) ^inAT^Mtbfeo 7XS^:^{k>.g^l^> (100ml) Tttli} 

m^^^vm^nr^mmzmm. x^;i/ xt^^^;!. (i o omi) ^ijp^Ttffm 

] -5, 6, 7. 8 --T^h^k Hn-4H-5^yyn [5, 4-c] Tiftf>- 
2-^JVyi^)\.J^y^K (1. 8 6g) ^f#fe„ Mlt^MBET^i^iib, ^t^tlfe^ 
'M^z-'Vti^^JU^U'^h^^^y^- i)^^ J—)V :W.it:^'f-Vy=l : 1 9) T? 

5- [ (4 -p<5^;i/r7a:x;v) x;i'3iNx;i/] -5, 6, 7, 8-5^h^ 
k HD-4H-5^T\/n [5. 4-c] Tif tf >- 2 --f ;Wl'AT ^ F ^^^ffl 
ih-^moU-^m (4. 0 1 g) ^f#7Cc ^:(D?g-^ij^<hBUW3©aM^i:^'&:b-&T, 
5>^:r4^tf-> (50ml) (CM^Hb. 3^g^:^m (50ml) *iJn;^T 1 Ptr^WPl^ 
jI^Ut^c ^iS^MET^^b^ ig'fbp<>^l^> (2 5 0ml) ^i:.XSmi\mM^ 
hU^i^7jc^?« (2 0 0ml) Siia^T^^^-^b, ?ftJi^.%7j<S)Stm-Tif ^t-i/^ AT 

^it^. ^;!^*M5feb/co a^tcv?-ry:/ntf;i.x-^;p (loomi) 

^m&iVrz.mMmii^^mmhx. mmit-t^^ (4. 4 7g) ^mc. 

'H-NMR(CDCl3) S : 1. 75-1. 87 (2H, m), 2. 40 (3 
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H, s) , 2. 62 (2H. t. J = 5. 7Hz) , 3. 53 (2H, t. J = 
5. 7Hz), 4. 37 (2H, s), 4. 73 (2H. br. s), 7. 25 

(2H. d, J = 8. 5Hz) , 7. 61 (2H, d, J = 8. 5Hz) . 
MS (ESI) m/z : 3 2 4 (M + H) \ 

[0^m4 7 4] 5, 6, 7, 8 -xh^t FD- 4H-5=^TV'n [5, 4-c 
] Tiffcf>-2-'f ;i/7^> :^'fb7KmMi^ 



'H-NMR (DMSO-dg) <5 : 1 . 95 (2H, br. s) , 2. 70-2. 
90 (2H, m), 3. 38 (2H, br. s). 4. 56 (2H, br. s), 
9. 0 7 (3H, b r . s) . 
MS (ESI) m/z : 1 7 0 (M + H) \ 

[##^J4 7 5] 5-p^^;P-5, 6. 7, 8 -"t^- h ^ t F D - 4 H -^^TV U 

[5. 4-c] yift:>-2 — r;i'T^> 



##^J 4 7 4 Tttfe'fb'&tl (2. 7 3g) y—MzMmi^. ^J^Til® 

M^St^^C h UX5^;i/7^> (2. 3 Om 1 ) ^ (4 5 3 M 1 ) , 3 7 

Ar)i^\:i htk^i^ (6 6 8 Ai 1 ) ^^n->T / jm^t-^t^^ym^ h u ( 5 4 
4mg) ^ijp^fcc mummymi-hu^ATi^mm (2 
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:mt>^'^u>=3 : 17) TitMbfeo ^ nr^m.mmmz ^ y - )v ( 
loomi) ^^zSMyKmrn-rh^jOM^ (2 0g) ^mxxmux^ 3 0 ^muw 

^mm^m^vfco mm^m&ymm'^. m'mzmty^u> (2 5 0mi 
) ^^zsy^i$' y-jv (5 0ml) ^m^x^mm^m^i^rco mm^m}±Tmm 

bfct^, #Snfe?^Stfe*»*^T-fe U;W (lOOml) Tl5fe?tbT^®'fb; 

-^tl (1. 2 3 g) ^#/^Co 

'H-NMR (CDCI3) (5:1. 70-1. 85 (2H, s), 2. 38 (3 

H, s), 2. 7-7 (2H, t, J = 5. 6Hz). 2. 97 (2H, t, J = 
5. 6Hz) . 3. 65 (2H, s) , 4. 68 (2H, br. s) . 
MS (ESI) m/z : 1 8 4 (M + H) \ 

[#^f^!|4 7 6] 2 -:7'D^- 5 5, 6, 7, 8--7^h^bFD-4 
H-5^Ty^D [5. 4-c] T-lftf> 

. 475 -c#fe'fb'&#) ( 1 . 1 3 g ) ^tk ( 1 0 m 1 ) \zmmi'. 48% 
M,<h7Kmm7mm (7. omn ^in;^T^7'^TJii^bfeo ^cosjiL%isi3MM 

^hU':7A (6 3 9mg) ^^tSTi^mm (3. 0ml) ^aic^< ?^Tb;feo 

loomi) ^mpixmwi^rj::^^^^ mmmm.-i-h^j^A7Kmm^mxxfpmh 
Tco ^m^^. 7km^m\:.y^u> (loomi) Tjsmb. mmm^^^-^xm 

ihy^^u>=3 : 4 7) x^mhmm^t^m (5 8 2mg) ^'A^^m^mti. 

'H-NMR (CDCI3) 6:1. 70-1. 85 (2H, s), 2. 38 (3 
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H, s) , 2. 9 5- 3. 0 5 (4H, m) . 3. 7 9 (2H, s) . 
MS (ESI) m/z : 2 4 7 (M + H) ^ 
[##^!|4 7 7] 5-^^;i/-5. 6. 7, 8 -t" h ^ b H U - 4 H-^^TV O 

[5, 4-c] 7W>-2-ts)v-^ym. u^^'^^m 



'H-NMR (DMSO-dfi) 6:1. 65 (2H, br. s), 2. 23 (3 
H, s) , 2. 8 0- 2. 9 7 (4H. m) , 3. 7 5 (2H, s) . 
[##{?i|4 7 8] 4, 4, 5- hU>.^;i/- 5, 6 -v^ t H D- 4 H- tf D n [ 
3, 4-d] ^7'/-)V-2 — t)V7^y 



1, 2, 2- hU^5^;i'bfnU>'>-3-:t> (1. 0 0 g) ©^^^J^ a^^it 
> (5ml) mm\Z. tfDU-^> (1. 3 1ml) 43 h;i/X>7;;i/3iN> 
^iTKfntl (7. 4 8mg) ^Jiii^JO;lT3 sre^JpiiM^L-feo ^t^S-eiS[«b 
;^cm> MBETMb, aM<Z)l, 2, 2-hUp^5^;P-3- (tfDUe>>-l- 
-r;W -2, 5 - Kn- 1 H-tfn-;P (9 7 2mg) ^t#fe„ Ctl^i^^ 

H (1 0ml) \zmm\^tcmmz't^)V2^r ^-j>i>7.)vy ^ h 

(1. 2 0g) $jjn^T^?I"r4BWM#bfeo teT?iili^. ^S^'P^ 

(50ml) 4o^LKte7K^^:^b U'^A (20g) ^JP^TS?^T1 B# 
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^^jii7U'^h^'^y-f— (^^ y-jv '.mty^'^uy^i : 99^1 : 9) 

mLxmm^\:^m (5 s omg) ^m^o 

'H-NMR (CDC I3) 5:1. 2 5 (6H, s) , 2. 4 8 (3H, s) , 
3. 83 (2H, s). 4. 83 (2H, br. s). 
MS (ES I) m/z : 184 (M + H) \ 
[##f!|4 7 9] 2-:/D^-4, 4, 5 - h U 5 , 

4H-tfDD [3, 4-d] ^T'/—JV 



'H-NMR(CDCl3) 5:1. 30 (6H, s). 2. 49 (3H, s), 
3. 9 1 (2H, s) . 
MS (ESI) m/z : 2 4 7 (M + H) ^ 
[##f!l4 8 0] 2, 3 -e^t Fa- IH- tfDD [3, 4-c] tfUi^>-6 



2- [ (4-}<9-jiyjL-M -2, 3 ->?k hd- 1 h- tfo 

P [3, 4-c] t!U>^>-6-^;V4^>M X^;V x;;^^;U (Ch em. c 
ommun. , 2 0 0 1^, 1 1 0 2M) S> 2 9 1 ilWItifdMSb^M 



^Br 




O 
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'H-NMR (CDCI3) (5:4. 60-4. 75 (4H. m), 8. 17 (1 
H, s) , 8. 78 (IH, s) , 9. 69 (2H, br. s) . 
MS (ESI) m/z : 1 6 5 (M + H) \ 
[###!I48 1] 2- (t e r t h^zyti)]yt-:=-M -2. 3-i^hh*D- 
IH-tfPD [3. 4-c] tfUi^>-6-;i;;i/7H>m V^OAM 



##^||4 8 O-Vt^^Tz-it^m ( 1 . 6 6 g) (D:^^ y~JV (10 0ml) mmz. 
mit=^:t:=.JV (3. 0ml) ^iJO^T— BjfeJp^M^bfco ^^^^TMbJ^tt. 
MffiT^i!®^^*b. glM{;i;^'ft;^5^l/> (10 0ml) 43it)?fi&^DMm7J<*:^ 
h U -i^ATKJgt-S (10 0ml) ^Jn^T^^ISLfec jKMlzmt^^'^Uy (100 

ml) 43j;r/i?- t e r t >>^:^;-2}^^- h (1. 4 0g) ^MXxm 

im^^htco mmiz^^^y (5 0ml) ^mATmiiivrcmimmj^^^mm 

VXUm<D2- (t e r t-y'h=¥iy:^JV^:=-Jl') -1, 3->?t:HD-2H- 
tfnn [3, 4-c] \fVz^>-6-:fy}\y^>m X7.5^;W(6 0 2m 

g) ^#;^c ^.cDumm (5 6 4mg) (D^^/—)v (10ml) mm\z. im. 

^7j<M{bU5^':>A7K^^ (2. 2 0ml) *iP^TS^aTi^^iti^b;fe„ MffiT 

mmit'^m (5 9img) ^m^^mwhi^-z^t^io 

'H-NMR (DMSO-dg) 6:1. 46 (9H, br. s) , 4. 63 (2 
H, br. s), 4. 65 (2H, br. s), 7. 9 3 (0. 5H, br. s 
) , 7. 96 (0. 5H, br. s) . 8. 40 (IH, br. s) . 
MS (ESI) m/z : 2 6 5 (M-L i + 2 H) \ 



o 
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[#%^!J4 8 2] 5- (tfU>^>-4--r;i/) ]dV ^i^>- 2-:fy)i^^>m. ^ 



'H-NMR (CDCI3) (5:4. 12 (3H, s), 7. 57 (2H, d, J 

= 6. IHz), 8. 83 (2H, d, J = 6. IHz) , 9. 18 (2H, s 
) . 

MS (ESI) m/z : 2 1 6 (M + H) \ 

[##jf!j4 8 3] 5- (tfu~^>-4-'f ^-jy- 2-t})v^yw. u 



m^mm^ 2 2 <hiw]+io^?iT#^{?!i4 s 2 7:t#fc'fb'&^^/^)^e.«M'fb'a-ti^t#fco 

'H-NMR (DMSO-dg) 6:7. 85 (2H, d, J=6. OHz) . 8. 
69 (2H, d, J = 6. OHz) , 9. 12 (2H, s) . 
MS (ESI) m/z : 2 0 2 (M-L i + 2 H) \ 
[#%#!|4 8 4] 2*-'^5^;l/- [1, 1' -t::7ai-;i/] -4-itf;i/A;w-xt: F 
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CHO 



'H-NMR (CDCI3) 6:2. 28 (3H, s). 7. 20-7. 33 (4 

H, m) , 7. 50 (2H, d, J = 8. 2Hz) , 7. 94 (2H, d , J = 
8. 2Hz), 10. 07 (IH. s). 
MS (ESI) m/z : 1 9 7 (M + H) 

[##jf!|4 8 5] 2'-^5=-;i/- [1, 1 ' -If - 4 - tl JV^^^ >m. 




#^^J4 8 4-Z?#fe'fb-^#l (1. 5 1 g) ^;^c (10 0ml) fc:M?lL> 
Mlim^lZ t e r t ;l/ (10ml) . 2 - 2 -:/^> (20m 

1 ) ^ mmmmi- hv^j^ ( 3 . e 7 g) *3i;tj?u >m^7Kmi- h u 'j?^ htk 

fPtl (3. 6 2g) ^Jli^jjP;lT^?^Tll^*t«^bfeo Mj^l^^^f^S^-l' V ^ P tf;i/ 

x-^;i/ (2 0 0ml) ^rnxx^mv. mmmt^3m^m.m. (somo 

^^Fi:J->T?5t#LT^jS^b-^«l^ (1. 4 3 g) ^M^B^tLxm^o 
'H-NMR (CDCI3) 5:2. 29 (3H, s), 7. 20-7. 35 (4 
H," m) , 7. 6 5 (2H, d. J = 8. IHz) . 8. 18 (2H, d, J = 
8. IHz) . 

MS (ES I) m/z : 2 1 3 (M + H) 
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[##fil4 8 6] 2'-^^)V- [1, l'-H:7x-;P] -4-tl)l:^>m 




mmm4 8 5x-nrc<t^m (i. 42g) y-juzmmv. ^ommm 
izm.ih'^^t^-ji (imi) ^M^-r 2mmmmmmvrco ^u^x^tmhrcW:. 
KmmzmmmmyKmi- h ^ A7Kmw. (loomi) :^^zsm\:^'^u> a 
oomi) ^M'^x^mvrco ^mm^m7i<^mmi-h^j^A-mmvrcW:. ms. 

'H-NMR (CDCI3) 6:2. 26 (3H, s), 3. 94 (3 H, s), 
7. 20-7. 35 (4H, m), 7. 40 (2H, d, J = 7. 8Hz), 8. 
0 8 (2H, d, J = 7. 8Hz) . 
MS (ESI) m/z : 2 2 7 (M + H) +. 

[#%^!j4 8 7] 2'- [ - [i, i'-tf:7x 



/ 




##^J 4 8 6 Tftfe-fb-B-tl (6 6 3mg) ^1, 2 - >^tJ7 n PX^J^ > (3 0m 

1) izmmV. C(DmmzN-y'U=EU/\^m^ ^ }^ (5 2 1mg) ^J;r/2, 
2" -7V^tfX'l'yy'5^D- hU;]/ (4 8. Img) ^Jn^T 1 Btr^WPf^M'^b 
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9 9ml) ^iJUXxmUX- 3 BmUWl^r^io dO^W^mzjia (100ml) 

nmt^9-uy (10 0m) ^iu^x^^mi^. ^^iJi^M7J<gtM:^^u>i7ATl!; 
: mi\:^'f-u>=^ 1:25) xmmi^mmit^m (e o 7mg) 

'H-NMR(CDCl3) 6:2. 13 (6H, s), 3. 31 (2H, s), 
3. 95 (3H, s) , 7. 23 ( 1 H, d d , J = 7. 4, 1. 5Hz) , 7. 
31 (IH, dt, J = l. 5, 7. 4Hz) , 7. 37 ( 1 H, .d t , J = l. 
5, 7. 4Hz) , 7. 46 (2H, d. J = 8. 2Hz) , 7. 52 ( 1 H, 
dd, J = 7. 4, 1. 5Hz) , 8. 07 (2H. d, J = 8. 2Hz) . 
MS (ESI) m/z : 2 7 0 (M + H) \ 

[##M4 8 8] 2'- c (-y^^)VT^y) - [i, i'-t::7x 



##^!)3 2 2<hi^=i«o;^?*T###-!i4 8 7 xm^^\:^m-^^mm<t^m^mco 

^H-NMR (DMSO-dfi) 5:2. 06 (6H, s) , 3. 29 (2H. s 
) , 7. 2 0 -7. 3 8 (5H, m) , 7. 49 ( 1 H, d, 1 = 7. 3Hz) , 
7. 8 8 (2H, d. J = 8. 0) . 
MS (ES I) m/z : 2 5 6 (M-Li+2H) \ 

C##^!l4 8 9] 4- [4- (p^ h4^v;^?;i/4^n;i/) :7ai::2;ix] -2-^^;i/- 

541 
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1 - tf u > 



0-N + 




< 



O 



o 



) ^MMM XX-7^;i/ mm 2000-143623) ^M'fb'&il^ 

'H-NMRCCDClj) 6:2. 60 (3H, s), 3. 96 (3H, s). 
7. 42 (IH, dd, J = 6. 8. 2. 7Hz) , 7. 53 ( 1 H, d, J = 

2. 7Hz) , 7. 66 (2H. d, J = 8. 2Hz) , 8. 14 (2H, d, 
J = 8. 2Hz) , 8. 3 
3 (IH. d, J = 6. 8Hz) . 
MS (FAB) m/z : 2 44 (M + H) \ 
C##^a4 9 0] 4- {2- [ (T-ir5^;i^::t^re/) tf U 4 --T ;W 



m^W'] 4 8 9 -vntzit^m (9 8 0mg) ©i^TKim (25ml) j^^^^ 1 3 

ox:\zT3 o^mm^^Vfco 9 0t:^T<^^^, (somi) ^un^ 

immuwi^r^o Kjtimzmitp^^uy (5 0mi) ^^zsmmmm7Kmi-hv 
^A7Kmm (15 0ml) ^ijuxTcWi. Kft^^-^mMmzts:^±'vmi^(Dmm7K 
mi-h^j^A>^uu^rc. smmmmk. ^mv. 7i^m^mt^^u> (2x50 
ml) -vrntai^r^. ^mm^^tD^xm7Kmmi-h^jOA'i:^^tmi'. mmrmm 



AcO 
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> : :^^y-J\^=4 0 : 1^1 0 : 1) ^mr^^xmmW:. ^iZi^V :fy^JV^m 

2 : 1-^1 : 1) ^fflliT*tmb> mMih^^ (7 4 9mg) ^B^WO^thT 

'H-NMRCCDClg) 6:2. 19 (3H. s), 3. 96 (3H, s), 
5. 29 (2H, s) , 7. 47 ( 1 H, dd. J = 5. 1, 1. 7Hz) , 7. 
57-7. 60 (IH, m), 7. 70 (2H, d, J = 8. 5Hz), 8. 1 
5 (2H, d, J = 8. 5Hz), 8. 68 (IH, d, J = 5. IHz). M 
S (ESI) my z : 2 8 6 (M + H) \ 

[#%^!i4 91]4-(2-{[(tert - :/ h T^/] ^ 




##^J 4 9 0 T #;^'fti'&#l (5 3 2mg) ©-t" h ti H n ^ > (4. 0ml 
) ^?^t::7X (l. 0ml) ^BctlXTK^'fbU^^'i^A (13 7mg) ^mUlZTlJU^ 
Tco 2 4mrmm'^. m&~fv=^hy\^\^tiy^>^^^L. 7jc (4. Oml) 

^mm^mm (5. esmo ^m^r^o ^i^r^mit^mm^^k. ynx-^m. $t 

i^Ua-aia^: (4 0 0mg) ^^Tco Z.(Dmi^(D—m (2 7 2mg) ^^h^b 
Hd:?^^ (i Om 1 ) (2. Om I) :fecfcr/hU;'^5^ 

JVz^V JVz^7V:^^> (2. OM^^^>j^?C 8 9 0 ^1) &^ia{CTSn;lfeo 
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I) mm\zmm. x^^;^ xx7^;i/ (5. omi). hv^^^jiy^ 

> mmm. a zmg) , m'ft;^;$'>x;i-*x;i/ ci 4 o ^ n > ^fejctxhux 

5^;vT^> (2 5 2 mi) ^^u\z.xtu^r^o smmuww:. mu^mymi-h 

V^A7mm (2 0ml) ^J^ZSmh^'^Uy (2 0ml) ^iU^^mL. 7KJi 
^mt^'^Uy (2X1 5ml) TlftttlbTCo Wa)i^•^fei±T^7K«:^ b U 
^AT^^^b, MffiT^^.^ig*b;^Cc #e>nfe#^fe:t-r;i<'^tiMcoN, N- 
>^^5^;i'5ts;i/ATS H (5. 0ml) J^li^J^Tv^'fl:::^ h U A (15 5mg) ^ 

^?SlCTiD;lfeo lPtrBmmt> zK (lOOml) ^^ZSmt^^U> (3 0m 

1) ^j3n;i^^tb, 7Km^mit^^u> (3 X 2 0ml) T^iB&mbTto was^ 

-^*^i±T^7Kiitm:^hU':7A7?ffemt, z^:t^^> (5. 0ml) ^JP;1, Mffi 

T> m5mi ■^•vmmvTc. n^nrc^^ommz^h'^^ii^oy^y (5. 0 

ml) . V- t e r t h (4 0 Omg) . ^fed^lKl 0 %/N° 

^-y^j^-mm (10 Omg) ^uux. 7Kmnmm.T. mmzxi4mmmwi^ 

^=y-y^- {mY.^J-V> \y^r.Yy=2^ : 1) ^ffiV^TWMb. ^M-fb'&t/ 

(2 7 Omg) •^^m.'^-:^^ )\^^mm.hL\^'X%Tz.o 
'H-NMR (CDCI3) 6:1. 48 (9H, s). 3. 96 (3H, s), 

4. 52 (2H. d, J = 5. 4Hz) , 4. 94 (0. 5 H, br. s) , 5. 

59 (0. 5H, br. s) , 7. 42 ( 1 H, dd, J = 5. 1, 1. 7Hz 
) , 7. 51 (IH, br. s) , 7. 69 (2H, d, J = 8. 3Hz) , 8. 

15 (2H, d. J = 8. 3Hz), 8. 61 ( 1 H, d, J = 5. IHz). 
MS (ESI) m/z : 3 4 3 (M + H) \ 

[#%f!j4 9 2] 1- (:7ai-;i/x;i/5jNx;i/) \i^^)v>- A-ti)^T^yW. x 
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O 




-ryn^n5=->M x^;i/ xTvT-;!/ (1. o sm i ) h hd7'^> 

(1 Oml) mm\ZhVx.^)lT^> U . 4 0ml) ^1X\^. OX:X^-^B\Z 
Oif>x;i'i3Nn;i/^PU H (1. 0 2ml) ^M^^UX' 2 imr^m^^l^Tz. 

Mb. mmi\:,^^ (1. 6 6g) ^e-esi^iibTffT^co 

'H-NMR (CDCI3) 6:1. 21 (3H, t, J = 7. IHz) , 1. 7 
6-1. 87 (2H. m), 1. 92-2. 01 (2H, m), 2. 20-2. 
29 (IH, m), 2. 49 (2H, dt, 1 = 2. 9, 11. 4Hz), 3. 
59-3. 67 (2H, m), 4. 10 (2H, q, J = 7. IHz), 7. 5 
1-7. 6 3 (3H, m) . 7. 7 4-7. 7 8 (2H, m) . 
MS (ESI) m/z : 2 9 8 (M + H) ^ 

[##^!|4 9 3] 1- (:7^x;1/x;1/7]nx;1/) tf^Ui^>-4 -:^/;1/4^>M 

O 
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'H-NMR (CDCI3) 6 : 1. 7 4- 1: 9 0 (2H, m) , 1. 90-2. 
04 (2H, m), 2. 23-2. 33 (IH, m), 2. 39-2. 54 (2 
H, m), 3. 58-3. 72 (2H, m), 7. 48-7. 64 (3H, m), 
7. 67-7. 80 (2H, m) . 
MS (ESI) m/z : 2 7 0 (M + H) \ 
[##^J4 9 4] 1- (4-y)l:tti^>'M)l) \d^V>^>-4-:^)V-^>m 



O 




O 



'H-NMR (CDCI3) 6:1. 27 (3H, t, 3 = 7. IHz) , 1. 6 
0-2. 10 (4H, br), 2. 54-2. 62 (IH, m), 2. 95-3. 
13 (2H, m) . 3. 5 5 - 3. 9 0 ( 1 H, br) , 4. 1 6 (2H, q. 
1 = 7. IHz), 4. 30-4. 70 (IH, br), 7. 09 (2H, t, 
J = 8. 8Hz) , 7. 41 (2H, dd, J = 8. 8, 5. 4Hz) . 
MS (ESI) m/z : 2 8 0 (M + H)/. 

[##^J4 9 5] 1- tf^u v>-4-;^;i/3}^>m 
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OH 



tz.. 

'H-NMR (CDCI3) (5:1. 60-2. 20 (4H, br), 2. 57- 
2. 68 (IH, m). 2. 98-3. 20 (2H, m). 3. 55-4. 00 
(IH, br), 4. 25-4. 65 (IH, br), 7. 09 (2H, f. J 
= 8. 5Hz) , 7. 40 (2H, dd, J = 8. 5, 5. 4Hz) . 
MS (ESI) m/z : 2 5 2 (M + H) ^ 

[##^!i4 9 6] 4- (tfPU5^>-i — r;!/;^?;!/^^::^;!/) ^m#M 



'H-NMR (CDCI3) (5:1. 85-1. 93 (2H, m), 1. 94-2. 
01 (2H. m), 3. 38 (2H, t. J=6. 6Hz), 3. 66 (2H, 
t , J = 6 . 6 H z ) , 3 . 9 4 ( 3 H, s ) , 7 . 5 7 ( 2 H. d . J = 8 . 
6Hz) , 8. 07 (2H. d, J = 8. 6Hz) . 
MS (ESI) m/z : 2 3 4 (M + H) ^ 
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O 



OH 



fee 

'H-NMR (CDCI3) 5:1. 85-2. 03 (4H, m), 3. 43 (2 
H, t, J = 6. 6Hz) , 3. 67 (2H, t, J = 6. 6Hz) . 7. 61 

(2H, d, J = 8. 6Hz) , 8. 14 (2H, d, J = 8. 6Hz) . 
MS (ESI) m/z : 2 2 0 (M + H) ^ 

c#^^fi4 9 8] 4- (tfnu >^>- 1 --r;i'^5^;^) ^msM xt: 



fee 

'H-NMR (CDCI3) (3:1. 75-1. 84 (4H, m), 2. 47-2. 
56 (4H, m), 3. 37 (2H, s), 3. 90 (3H, s), 7. 41 ( 
2H, d, J = 8. 3Hz) , 7. 98 (2H. d, J=8. 3Hz) . 
MS (ESI) m/z : 2 2 0 (M + H) \ 

4 99] (IS, 2R, 4S)-2-[(tert -"^^ Jl-^=. 

;i/) T^y] -4- [ (^5^;i'T5y) >^^u^^iy)i:fy)i^A^> 
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0^m4 3 Q^nr^it^n^ (8 2 3mg) (Dy^^y—)v (2 0ml) mw\zi 

0 %A°^s?'j7A^*w (1 i7mg) ^m^. ymmmm.ym^'vsmmmw 

^^:t'iJV (6 2 2mg) (D 1 , 2 --y^ h^zyX.^> (1 5ml) mmz. fi^ 

m^m.7mi- h V i^yKmw (smo . 7K (2m d . yji^u>-9 — 

?^^Jl 7.i^zy>'i ^-J)VtlJ\^^^—h (8 6 7mg) ^taXs S^ST 1 3 
vr^o Sfe. -e^^MflEM^, >^x5^;i/X-^;i/T7.^U-?5fe?tb, Sfe!^* 

m^m^. M^^yy'T^mi^. mmih^m osomg) ^e-feii^*<hbT# 

fee 

'H-NMR (CDCI3) 5:1. 46 (9H, br. s), 1. 60-1. 7 
4 ( 1 H, m) , 1 . 7 8 - 1 . 9 2 ( 2 H, m) , 1 . 9 2-2. 0 7 ( 2 H, 
m), 2. 10-2. 26 (IH, m), 2. 81 (3H, d, J=4. 9Hz 
), 3. 62-3. 77 (IH, br), 3. 85-4. 63 (5H, m). 5. 
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3 0 - 5. 6 7 (2H, br) , 7. 2 4- 7. 3 3 (2H, m) , 7. 39 ( 
2H, t, J = 7. 6Hz) . 7. 58 (2H. br. d. J = 7. IHz) . 
7. 7 6 (2H, d, J = 7. 6Hz) . 
MS (ESI) m/z : 3 9 4 (M-COO t Bu) ^ 

[##M5 00] (IS, 2R. 4S)-2-[(tert ^:^>':^^;^^- 
;^) T^y] -4- [ (^5^;i/T^y) :^}V-^^:t^M zy^u^^>^jV:^JVJ^ 




'H-NMR (CDCI3) <5:1. 46 (9H, br. s), 1. 55-2. 1 
0 (6H, m) , 2. 4 5-2. 7 2 ( 1 H, br) , 3. 17 (3H, d, J 
= 4. 4Hz) , 3. 6 5 - 3. 7 7 ( 1 H, br), 3. 7 8 - 3. 8 8 (0. 
5H, m) , 4. 0 0-4. 6 5 (4H, br) , 4. 7 5 - 5. 2 5 (0. 5 
H, br), 5. 30-5. 60 (0. 5H, br), 6. 85-7. 00 (0. 
5H, br), 7. 25-7. 34 (2H, m), 7. 39 (2H, t, J=7. 
6 H z ) , 7 . 4 2-7.5 3 ( 0 . 5 H, b r ) , 7 . 5 8 ( 2 H, b r . d , 
J=6. 6Hz) , 7. 75 (2H, d, J = 7. 6Hz) , 7. 80-7. 9 
0 (0. 5H, b r) . 
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MS (ESI) m/z : 4 1 0 (M-COO t Bu) \ 

501] (IR, 2S, 58) -2- ({2- I - ^ UUM^) -jy 

-2 — r;i/) T^y] -2-^^v7^i5^;^} T^y) -5- [ {^^)\^y^j 




m^m4 4 4\zmm.-^nrc:^W:tmm\zvx. ##^j5 0 o-cnrdt^m^^^ 

'H-NMR (CDCI3) (5:1. 45 (9H, s), 1. 50-1. 70 (1 
H, m), 1. 80-2. 16 (5H, m), 2. 60-2. 75 (IH, br 
). 3. 19 (3H, d, J=4. 9Hz) , 3. 94-4. 05 (IH, br 
),4, 10-4.28( 

IH. br), 4. 80-5. 00 (0. 8H, br), 5. 75-5. 90 ( 
0. 2H, br), 7. 40-7. 55 (IH, br), 7. 68 (IH, dd, 
J = 8. 8. 2. 2Hz). 7. 96-8. 07 (IH. br), 8. 17 (1 
H, d, J = 8. 8Hz) , 8. 30 (IH. d. J = 2. OHz), 9. 76 
(IH. s) . 

MS (ES I) m/z : 4 1 4 (M-'Bu+H)^ 

[##^115 0 2] 2, ( 5 - iJ7 n O t! U ^ 2 — tM 

Tir hT^ F 
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CI 



CI 



o 

CI 



2 -T^y- 5-^7DDt:°U (1. 3 0g) (DN, N - :^^)V'^)VA 

F (30ml) mmz. i^57DPTir5^;i/i7DU K (1 . 44ml) , ^m. 

7mi-hv^2^ (1. 2 6g) ^Mx. ^^wcimmmf^i^rco mm^Mj±T\z 

->?x5^;i.x-5^;i/ (4:1) ©S'&^«T7;^U-^#^> ^mv. mm^h^ 

m (1^ 2 4g) ^e-felSI#<i:bT#fco 

'H-NMR (CDCI3) 5:6. 43 ( 1 H, br. s) , 8. 65 (2H, 
s), 9. 07 (IH, br. s). 
MS (ESI) m/z : 2 4 0 (M + H) ^ 
[##^J 503] (IR, 2S, 5S) - 2- ({2- [ (5-i^DDtfU^i^ 

>-2--r;w Tsy] - 2 -:^^yxi57>g=-:^'f rsy) -5 - [ (-y^ 
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H 



O 



o 




s 



CI 



14 4 T^tfe'fb'&ii^ ( 8 . 0 3 g ) . 5 0 2 -r#fe'fb-&#I ( 6 . 

7 6 g) , mn (9 4 7mg) ^N, N->^^5=-;V*;i/AT5 H (90ml) \Z 

MX. 1 2 o°cizijumii^. m^^^\z-y'ivy''u\d)ix,^)vr^> (9 . 5 7mi 

m^t:^'^U> : ;<:$^/-;W=l 9 : 1) ^®bT#fcffi*ft»#)*t^{b^^lx> 
^^it>^tlP;^Tia#:^^mU, MS-fb-^^^ (9 4 0mg) ^f^Jl^fe 

N, N-^^^5^;^7j^;^AT$ H^-^txl^®'fk;-&#3 (9 4 0mg) ^m^^mi^t 

'H-NMR (DMSO) 5:1. 28-2. 22 (15 H, m), 2. 71 ( 
IH, b 

r. s) , 2. 96 (3H, s) , 3. 07 (3H, s) , 4. 25-4. 42 
(2H, m). 8. 62 (2 H. s). 9. 88 (IH, br. s), 10. 8 
9 (IH, s) . 

[#%f!j5 0 4] 2 -^UU-N- (4-ii7DD-3-- hD:7aQ~;i/) 7th 
7^ H 
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CI 




° XT 



CI 



N 
H 



'H-NMR (CDCI3) 6:4. 23 (2H, s), 7. 54 (IH, d. J 
= 8. 8Hz) , 7. 74 (IH. dd, J=8. 8. 2. 4Hz) , 8. 22 
(IH, d, J = 2. 4Hz) , 8. 39 ( 1 H, br. s) . 

[#^^05 0 5] (IR, 2S, 5S) -2- { [2- ( 4 - a D - 3 -:n h 
DT^Uy) - 2-=r4^VX^>5^::t^;i/] T^/} -5- [ (z^:^f-JV7^J 




0 4 T#;^c:'fb'&tl (4 9 8mg) ON. N — 5^^"5^;l'3^;l-AT 5 F ( 

4m 1 ) mm\z. mn (i 2 smg) > b ux5^;i/T5> (b 3 3 m 1 ) ^sn;i 

T^mTlBtrslMJ^bfeo kiiS^S^i. 4 4T#fe'fb'&% (5 7 Img) ^ 

3_ (3 -e^^^;^Tsy yntf;!/) - 1 -X5=-;V:^;P3}^>^^ 5 F (7 
6 7mg) ^M^Xs StaT-lfeM^b^Co ^iiSl&MffiT^clgSb. ^tttci^'fb 
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^JV) l^mmV. mm<h^m (eSSmg) &^fiH#i:bT#feo 'H-NM 
R (CDC I3) 3:1. 4 7 (9H, m) , 1. 4 8 - 1. 5 9 ( 1 H, m) , 

1.-72-1. 81 (IH. m), 1. 86-1. 95 (2H, m). 2. 04 

(IH. br. s), 2. 23 (IH, br. s), 2. 69 (IH. br. s 
) . 2. 96 (3H, s) , 3. 09 (3H, s) , 4. 3 4-4. 3 9 ( 2 H, 
m) . 4. 78 (IH. br. s) , 7. 52 (IH, d, J = 8. 6Hz) . 

7. 69 (IH, d, J = 8. 6Hz) , 8. 39 ( 1 H, br. s) , 9. 9 

5 (IH, b r. s) , 10. 3 7 (IH, s) . 
MS (ESI) m/z : 5 2 8 (M + H) \ 
[##'^!J5 0 6] (IS, 3R, 4S) -3- [ (t e r t ->''h^~>:^;i/:^J^X 

J]/) T^y] -4- { [ (7 -^pn>^>yu >- 3 --y;!^) ;^;i/5^xji/] 



'H-NMR(CDCl3) 6:1. 28 (3H, t. J = 7. 2Hz), 1. 3 
6 (9H, s) , 1. 53-2. 16 (6H, m) . 2. 48 ( 1 H, br. s 
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). 4. 17 (2H, Q, J = 7. 2Hz), 4. 30-4. 35 (2H, m), 
4. 86 (IH, br. s) , 7. 78 ( 1 H, dd, J = 8. 8, 2. OHz 
), 7. 97 (IH. d, J = 8. 8Hz), 8-. 59-8. 60 (IH, m), 
8.. 64 (IH, d, J = 8. 6Hz) , 8. 73 ( 1 H, s) . 
MS (ESI) m/z : 4 7 7 (M + H) \ 
[#%^!|5 07] (IS, 3R, 4S) - 3- [(tert 

;v) -4- { [ (7 ^:i7Dn$/>yu >- 3 — ji'^'^^^ )V2 



#%^j4 4 3 ##^!15 0 6Tt#yc'fb'&#i;6^^^®'fb'&%^# 

'H-NMR (CDCI3) 5:1. 28 (3H, t, J=7. IHz), 1. 3 

7 (9H, br. s), 1. 59-2. 26 (6H, m), 2. 49 (IH, b 

r. s) , 4. 17 (2H, q, J = 7. IHz) , 4. 54 (1 H, br. s 

), 4. 83-4. 87 (2H, m). 7. 76 (IH, dd, J = 8. 7, 1. 

8Hz) , 7. 97 (IH, d, J = 8. 7Hz) , 8. 57 ( 1 H, s) , 9. 
20 (IH, s) , 10. 64 (IH, br. s). 
MS (ES I) m/z : 4 9 3 (M + H) \ 
[##{?!|5 0 8] (IR, 2S, 5 S) - 2 - { [ (7 -^Pn->>/ U >- 3 



COOEt 




wo 2004/058715 PCT/JP2003/016783 




S 



'H-NMR (CDCI3) 5:1. 37 (9H, br. s). l. 66 (IH, 
br. s), 1. 82-2. 05 (4H, m), 2. 29-2. 32 (IH, m 
) . 2. 76 (IH, br. s) , 2. 97 (3H, s) , 3. 09 (3H, s 
) . 4. 5 6-4. 5 9 (IH, m) , 4. 90 (2H, br. s) , 7. 75 

(IH, dd, J = 8. 7, 2. OHz) , 7. 97 ( 1 H, d, J = 8. 7H 
z),,8. 56 (IH, s), 9. 19 (IH, br. s), 10. 60 (IH, 
d, J = 7. 8Hz) . 
MS (ESI) m/z : 4 9 2 (M + H) \ 

[##f!)5 0 9] (IS, 3R, 4S) - -4- { [ ( 7 - ^7 n D 

>yu>-3 — r;i/) ray} -n, N-i^)^^j]^iy^u^^ 
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S 



MS (ESI) m/z : 3 9 2 (M + H) \ 
[##^«|5 10] (IR, 2S, 5 S) -2- i { [ (4-^UU^>V^JV) 




p -■i7Uti^>XT^ \^ (Sllmg) (Diy^UUJL^> (2 0ml) ^^mz. 

rtiptf u;i'iJ7P u H (4 3 5 /X 1 ) ^jp;!^ smm^mm^i^rco mm^^&T 

\Z^^V. ?«(DTHrh— hU;V (10ml) ^l^&##{3^J 1 4 4Tf#fe<b'a-^ 
(5 7 1mg) (^T-k 'J;i/ (2 Om 1 ) ^I^^Cl^Tb. 1 0 
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#1(6 7 8mg) *fifeS#ibT#;feo 'H-NMR (CDC 1 3) 6:1. 4 
2 (9H, s), 1. 52-2. 01 (6H. m), 2. 68 (IH, br. s 
) , 2. 95 (3H, s) , 3. 08 (3H, s) , 3. 95 (IH, br. s 
), 4. 29 (IH, br. s), 4. 84 (IH, br. s), 7. 41 (2 
H, d, J = 8. 3Hz) , 7. 88 (2H, br. s) , 8. 92 ( 1 H, d, 
J = 7. 6Hz). 9. 78 (IH, s). 
MS (ESI) m/z : 4 8 9 (M + N a) \ 
L0^m5 11] (IS, 3R, 48) - 3- T$y-4- ({ [ {A-'^UU 




mmm 325 ^ctB« ^ n/c^s-^ <h iwm lt, mmm 510 -rttfefb-^^? j: d , 

'H-NMR (CDCI3) 6:1. 51 (2H. br. s). 1. 67-1. 9 
6 (6H, m) , 2. 90 ( 1 H, br. s) , 2. 95 (3H. s) , 3. 0 
8 (3H, s). 3. 44 (1H, br. s), 3. 93 (lH, br. s), 
7. 47 (2H, d, J = 8. 5Hz), 7. 86 (2H, d, J = 8. 5Hz 
), 8. 85 (IH, br. s), 8. 93 (IH, d, J = 7. 3Hz). 
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MS (ESI) m/z : 3 6 7 (M + H) ^ 
[#%^!15 12] (E) -3- U>^>- 2 — r;V) 



ml) izmm-^'itrcm-mz. -3o'cjrT2- (>?^ ^^e>5j^7^3}^lJ;l/) itm 

jL7.y^)V (2. 3 5ml) (D-r h t H □ :7 ^ > (30ml) ^l^^lii 
TbTto |W|MtCT3 O^FBm#^^ 7^h^tFP:7^> (10ml) *5cfclX5- 
i^DDbf U e^>- 2 -:^?;i/3j^^>^T;W5^t H (J. Med. Chem. 19 70 
^, 13 1124 M) (1. 96g) CD-T^h^t l<^n:7^> (15 ml) ^ 
m^mXTno 1 B#FBl^:^^^tTt^^i;i^ia^-r#tab/ct^, zK (10 0ml) *5cfc 
rS~J:r.^)VJL—y^)V (50ml) &Jp^^?Sb, 7KJi^5^x9^;i/X— (50 

ml) -e*fi{±ib:^c #ajS^'a-t-Dii:Xl^fP:ft:^7K (50ml) Tt^m^. MpKM 
m^hU'j7AT^#b. MmT^i«*^*bfco #e>nfcefe@{*l::^^it> ( 

3 0ml) ^m^3 o^r^mwWi. mMv. mmit^i^ a. 89g) ^a^s 

'H-NMR(CDClj) 6:3. 82 (3H, s), 6. 91 (IH, dd, 

J=15. 7, 0. 9Hz) . 7. 36 ( 1 H, d, J=8. 3Hz) , 7. 6 

4 (IH, d, J = 15. 7Hz) , 7. 68 ( 1 H, ddd, J = 8. 3, 2. 
4, 0. 9Hz) , 8. 59 ( 1 H, d. J = 2. 4Hz) . 

MS (ESI) m/z : 1 9 7 (MO . 
[#*^!15 13] (IR, 2S, 5S) - 2- { [ (E) - 3- (5-^Dntf 
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'H-NMR (CDCI3) 5:1. 47 (9H, s) , 1. 6 5 - 1. 8 8 (3 
H, m), 1. 88-2. 00 (2H, m), 2. 05-2. 22,(1H, m). 
2. 65 (IH, br. s) , 2. 94 (3H, s) , 3. 05 (3H, s) , 
4. 05 (IH, br. s), 4. 10-4. 18 (IH, m), 4. 78 (1 
H, br. s), 6. 71 (IH, br. s), 6. 89 (IH, d, J = 15. 
4Hz) , 7. 30 (IH. d, J = 8. 3Hz) , 7. 54 ( 1 H. d, J = 
15. 4Hz) , 7. 65 (IH, dd, J = 8. 3, 2. 4Hz), 8. 53 

(IH, d, J = 2. 4Hz) . 
MS (ES I) m/z : 4 5 1 (M + H) ^ 

[##^!J5 14] 3- (4-^DD:7x-jl/) -2-:7;i/:tn-3-t Hp^v- 
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CI 



o 



OH 



4 --^7 nu^>XTJly^\i\^ (14 1mg) (D^>if> (20ml) BM^Z. 

m^^^ (1. 9 6g) ^m^s ummmiy^^mmm(D3om^M^rco 

\z. y^u=Ey )i^uWM x^;i/ x7.'x;P (issmg) ©^>-if>^^i^ (2. 

5ml) ^igTb, 2. 5mmMWvrzo K)t^m^m%\^. iMMmm (12. 
5ml) ^tax. Bmr^mwi^rco tk. mm x^;i/ xx-T-;i'^iip 

h^^y^- (^^-^y :mm x5^;i/ xx5^;i/=3 : 1) -rM^b. >?yx 

y=-U:t'^-m^'^^(Dmmit-^^fO (1 1 7mg) UTftfCc 
'H-NMR (CDCI3) 6 : 1. 16-1. 24 (3H, m) , 3. 35 (1 
H, br. d, J = 51. 9Hz), 4. 15-4. 25 (2H, m), 4. 8 
9-5. 11 (2H, m), 7. 31-7. 33 (4H, m). 
MS (EI) m/z : 2 4 6 (MO . 

[##^!j5i5] (z) -3- (4 -i^DD:7aix;u) - 2 -:7;i^:^Dyi7, u 



5 1 4 Ttti^c'fb-^il^ (51mg) (DMit^'^Uy (1. 0ml) ^^Id. 

tfue^> (1 0 0 M 1 ) ^MX. or^dj^^b. i^-fb^^rtx;!/ (2 0 M 1 ) ^in 




o 
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?pStm:^bU'^AT$t;^b. «^Mi£Ti;:^^Ufeo mm^mhy^9-U> (2m 
1) 1, 8 ->>^Tif tf~>i^7n [5. 4. 0] ':>>^:^-7-x> (3 

(^c^-y-> : X5";i/ XX^;i/=4 : 1) Tlli^b. ^M'fb'&f^ (2 2m 

g) ^wm^mi^tvxmc. 

'H-NMR (CDCI3) 6:1. 38 (3H, t, J = 7. 2Hz) , 4. 3 
5 (2H, q, J = 7. 2Hz) , 6. 87 ( 1 H, d, J = 34. 9Hz), 
7. 37 (2H, d, J = 8. 3Hz), 7. 57 (2H, d, J = 8. 3Hz 
) . ■ 

[##■^1)5 16] (z) -3- (4-:J7dd:7 3^x;1/) - 2 -:7;1/:^dt^ u;1/ 



O 

##f^!j2 7 4 <i:|Wl;it®>&?4-e, 5 1 bXntzih^m'^^ ^WMit^m^^ 

'H-NMR (DMSO-dfi) 5:7. 06 (1 H, d, J = 36. 4Hz) , 
7. 52 (2H. d, J = 8. 2Hz), 7. 72 (2H, d, J = 8. 2Hz 
) . 

MS (ESI - negative) m/z : 1 9 8 (M-H) 
C##^il5 17] (IS, 2R, 4S)-2-[(tert v':^;i/3j^X 



HO 
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14 4 -cntc^t^m (10. Og) ©HUi^^ (175ml) m^Z. 
2, 2, 2- hUiJ7DDX^;i/ /7 DP3j^;i/>>— h (10. 6ml)^^ilTb^ 

fee jin^>?x^.;i/x-T-;n:x^u-»b, mmit^m (is. eg) 

'H-NMR (CDCI3) 6:1. 46 (9H, s), 1. 62-1. 97 (6 
H, m), 2. 67 (IH, br. s), 2. 9 4 (3H, s), 3. 05 (3 
H, s) , 3. 71-3. 76 (IH, m) . 4. 16 ( 1 H. br. s) , 4. 
64-4. 86 (3H, m), 5. 62 (IH, d, J = 7. 3Hz). 
MS (ESI)m/z:4 6 0 (M + H) ^ 

[##-^J5 18] (IS. 2R. 4S) -4- [ (^^p^^JVT^y) :^j;pxi^x;i. 
] - 2- { [ (5-;^5=-;i/-4, 5, 6, 7--T-h^bFo [1, 3] ^T'/u 

[5, 4-c] tfUi^>- 2 --rjW ;^;;i/2j^x;i/] 75 y} n^^v-;!^:*?;!/ 




o 
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n5.>m 2, 2, 2- hUi:7DDx^;i/ xxx;v 




'H-NMR (CDCI3) d : 1. 53-2. 17 (6H, m) , 2. 52 (3 
H, s) , 2. 7 4- 2. 9 3 (8H. m) , 3. 03 (3H, s) . 3. 72 

(2H. br. s), 3. 83-3. 90 (IH, m), 4. 62-4. 79 ( 
3H, m) . 5. 6 5 ( 1 H. br. d, J = 6. 8Hz) . 7. 3 6 ( 1 H, 
b r. d, J = 8. 5Hz) . 
MS (ESI) m/z : 5 4 0 (M + H) \ 

[##^115 19] (IS, 2R, 4S) -4- I (-J:^'^jvr^y) 
] _2- { [ 5, 6, 7-^h^tHP [1. 3] ^7Vu 

[5, 4-c] k:U>?>- 2 --r;i/) TSy} i^^U^^iyJltUV 

/•^^>m t e r t -r/^^;!/ X7.-7";i/ 
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5 18 -c'i^r^ih^^ ( 5 . 0 1 g ) y — ;i/ ( i o o m i ) > tK ( 
5ml) (DM-^mm^zm-^^h. (6. oeg) . mty>^:^^A (2. 4 

8g) ^jbP;l. 40°CT4. SBtrsmM^L^^c. M^-k^-r b^fflV^T^Sb. 
ai^lC^^TK^^hU'^A (7. 7 8g) . -J- t e I t -y^^Ji' i^:^)]^^^-^ 
-h (6. 0 8g) ^in^. ^?ST-BfejtMibfeo ^i^^MJBETJ^I^Sb, mm 

: ;^^y";V=7 : 3) -vrnmi^Tzo znt:6^Wm'J^-( ^JIHPLC ( 
B2^^^tlfX||LC 9 0 8 -C 6 0, ^ A : JAIGEL lH-4 043j;r/2 

H-4o^ffl^ : ^dp7}n;va) mmit'^!'^ (2. sog) 

'H-NMRCCDCls) 43 (9H, s), 1. 48-2. 07 (6 

H. m), 2. 52 (3H, s), 2. 70-2. 96 (8H. m). 3. 00 

(3H, s) . 3. 6 8 - 3. 7 7 (3H, m) , 4. 5 7 -4. 6 0 ( 1 H. 
m) , 4. 9 4 ClH, b r. s ) . 7 . 3 3 (1 H, b r . s ) . 
MS (ESI) m/z : 4 6 6 (M + H) \ 

[###ij5 2 0] 2, 2-v^aa-N- (5-i7DDtf ue^>-2--r;i/) T 
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CI 




o 

CI 



CI 



'H-NMR (CDCI3) 6:6. 06 (IH, s), 7. 73 (IH, dd, 
J = 8. 8, 2. 4Hz) , 8. 1 5 ( 1 H, dd, J = 9. 0. 0. 5Hz) , 
8. 30 (IH, dd, J = 2. 5, 0. 5Hz), 8. 78 (IH, s).M 
S (ESI) mX z : 2 3 9 (M + H) 

mmm 521] (ir, .2s, ss) - 2- ( {2 - [ (5-^DDtfu>^> 

-2--f;i/) T^y] - 2 -:t4^vx:^>5^:f-r;H T^/) -5- [ (y^;i/ 



4 3 6 T^fffe'fk'^tJ ( 1 . 0 1 g) ©^^5^7 — ;V (50ml) mlklZ 1 

o%A°-7>^':>A^mM^ (0. 3 5g) >s:Mx. 7mmmM.rm^\zx 1 6 mm 
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AT^F (5. Oml) \zmmi^^ mmm5 2 OX-mc^t-^^ (6 0 0mg) , 
v^-f V:7°D k!;i/X5^;i/Ta > (5. Oml) . MM (80. 3mg) ^mX. 1 

(2 0 0ml) -tr2[iifsmbfco ^mm^i o%^ji>m7mm. mmmmym 

^— {m\::^^l^y : S O : 1^3 O : l) TflMb. ^Mit-^m 

(8 12mg) ^^fe;^f^X^;«cia'f*tbT#7co 
'H-NMR (CD CI 3) 6:1. 2 5-2. 50 (7H, m), 1. 46 (9 
H. s) , 2. 82 (3H, d, J = 4. 9Hz) , 4. 2 3-4. 4 3 (2H, 
m) , 4. 80-5. 10 (0. 8H. br) , 5. 5 0- 5. 8 0 ( 1 H. b 
r) , 5 8 0-6. 0 5 (0. 2H, br) , 7. 69 ( 1 H, dd, J = 8. 
8, 22. 4Hz), 8. 02 (IH, s), 8. 10-8. 23 (1H, m), 
8. 31 (IH, d, J = 2. 4Hz) , 9. 5 0 - 9. 8 5 (0. 2H, br 
), 9. 85-10. 15 (0. 8H, br), 10. 56 (IH. s), 
MS (ESI) m/z : 4 7 0 (M + H) \ 

mmm^ 22] (i s, 3r, 4 s) - 3 ( {2- c {b-y 
)Vtn\f.^)-jy-2-^ )V) T^y] - 2 -:t^vx^>5^:t-r;i'} T$y) - 
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'H-NMR (DMSO-dfi) 6:1. 42-1. 55 (IH, m), 1. 72 
-1. 90 (3H. m), 2. 00-2. 09 (IH, m), 2. 11-2. 2 
8 (IH, m) , 2. 82 (3H, s) , 3. 08 (3H, s) , 3. 27-3. 
40 (IH. m). 4. 03 (IH. br. s). 4. 35-4. 45 (IH, 
m), 7. 89 (IH, dt, J = 2. 9, 9. OHz). 8. 14 (IH, d 
d, J = 9. 0, 4. 2Hz) . 8. 33 (3H, br. s) . 8. 44 (IH, 
d. J = 2. 9Hz) , 10. 64 ( 1 H, s) , 10. 97 ( 1 H, d, J = 
7. IHz) . 

MS (ESI) m/'z : 3 6 8 (M + H) \ 

im^m 523] 3-T$vv ^MMm x5^;i/ jLx^jv mmm. 




3-->Tysa#M (5g) (DjL^y-jv (loomi) mmiz. ^^^mwT. 
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mM^7.^^^i2^^^fn-^^t^o '<%Bnrcmmm\zx.^ y-jv (4oomi) ^ 
iiib> #e>nfc?^M^i-x^/-;i/ (loomi) ^mxxmmv^ ^k^^mwT 

. 1 : 4) tr^SMbX^Sifc^Jf^ (5. 5 3 

g) *^fi*»*^bT#fCo 

'H-NMR (DMSO-de) 5:1. 36 (3H, t, J = 7. OHz) . 4. 
38 (2H, q. J = 7Hz) , 7. 78 ( 1 H, t, J = 7. 8Hz) , 8. 
11 (IH, dd, J = 7. 8. 1. OHz) , 8. 27 ( 1 H, d, J = 7. 
8Hz) , 8. 38 (IH, d, J = l. 5Hz) , 9. 41 ( 1 H, br. s 
), 9. 61 (IH, br. s). 
MS (FAB) m/z : 1 9 3 (M + H) * 

[#^F!j5 2 4] 3- [ [ ( t e r t ->^h^->:^j;i/3}^:=i;i/) T^y] (-r^y 




m^Mb 2 SXnrciht;^ (2 5 0mg) ©y^y-;!/ (5. 0ml) ^^f^t 
>'-ry:7°ut:;i/X5^;i/TS> (952 ^1) :3s.kXSz^- t e t t -^h^i^tlJl 

(4 8 0mg) ^in^;^co ssmtrm Ml±T^i«SrM*b> t#e>n 
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: ^^y_;p=2 5 : 1) ^fflV^TlfMb, ^^{b'&tl (2 8 5mg) 

'H-NMR (CDC 1 3) 5:1. 4 1 ( 3 H, t , J =7. 2Hz) , 1. 5 
6 (9H, s) , 4. 41 (2H, q, J = 7. 2Hz) , 7. 52 ( 1 H, t, 
J = 7. 8Hz) , 8. 14 (IH, d, J = 7. 8Hz) , 8. 19 (1 H, . 
d, J = 7. 8Hz) , 8. 4 3 ( 1 H, s) . 
MS (ESI) m/z : 2 9 3 (M + H) \ 
[##F!l5 2 5] (IR, 2S, 5S) -2 - [ ( 3 - i^T 7 ^>y-l' ;P) 

y] -5 - [ (>?p<^;i/T5y) :^j]/-^^:=-)il v-^j? D-^=^$/;i/:^;wt5>M t 

e r t X7v-T-;V 




m^mi 4 4-7^nrc^h^m (soomg) ^^ism.'(\:3-iyTy^>'M)v ( 

5 6 0mg) ®:^'fli^^l/> (30ml) mmz>^^ V y°u]dJlJL^)lT ^ > ( 

7 8 0 ^1) ^^iai:iTJiP;^:^Co 4BtMii#m^ 7K^^zSmnm\:T>'^=-^l^ 

y^- mi\:y^^u> :r±h>=5 : 1^1 : 1) ^m^^xmmiy. mmi\:,^ 
m (1. i5g) ^e-fe?^>i^@fr<hbT#yc. 

'H-NMR (CDCI3) (5:1. 40-1. 78 (2H, m), 1. 47 (9 
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H, s). 1. 78-1. 94 (2H, m), 2. 08-2. 40 (2H. m), 
2. 6 0 - 2. 7 0 (IH, m) , 2. 96 (3H, s) , 3. 09 (3H. s 
), 3. 94-4. 08 (IH. m), 4. 16-4. 34 (IH, m), 4. 
79-4. 88 (IH. m), 7. 55 (IH, t, J = 7. 9Hz), 7. 7 
5 (IH, d, J=7. 9Hz) , 8. 0 
6-8. 1 6 (3H. m) . 
MS (ESI) m/z : 4 1 5 (M + H) \ 
[##f^!l5 2 6] 3- [ [ (xh^->;^;;i/5jf-;i/) r^Jl i-i^J) :^'^)V\ 

O NH O 

##^J 5 2 3 ■T?#;^'ft:'&il^ (2 5 0mg) iC:^<bp<5^l/> (10ml) . i?^ 

y:7°p tf;)/x^;VT5 > (9 5 2 m i) ^^xs^uu^m x^;p xxt-;!/ ( 

leO/zl) mv^TLf^. 8B#rBmmt> t&f^m7J<*:^^U'j7A7i<^^-fe:feJ;I;:^ 

^7KM:^h «ffiT^«^M*U, ^e)^!^^^^^/'; :^^^;^• 

^^fl#:iT§4'ffi;^/^ A^:? p-^ ^:7^ — (i^{b^^l/> : ;>(^i5'y-;i/= 2 5 
: 1) ^fflViTl*mb> ^M^k^^ (2 7 0mg) ^efeia#:<h bT#fco 
'H-NMR (CDCI3) 6:1. 36 (3H. t, J = 7. IHz) , 1. 4 
0 (3H. t. J = 7. IHz) , 4. 23 (2H. q, J = 7. IHz) , 4. 
39 (2H, q, J = 7. IHz), 6. 84 (lH, br. s), 7. 51 ( 
IH, t, J = 7. 8Hz), 8. 10-8. 25 (2H, m), 8. 45 (1 
H, s), 9. 63 (IH, br. s). 
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MS (ESI) m/z : 2 6 5 (M+H) \ 
[#^^05 2 7] 2, (5 -'7;l/:tnt!U> 




2 -7^ y - 5-y )V:tU\fVi^y (2 5 Omg) (DWm X^^jl/ X7n7=-;W 
(1 0ml) mW.\z. ^UX'zy^UU7±^JV ^UU F (2 7 9 1 ) 

7^^. 6o-7 0'c-r2. B^r^^M^bfco ^mmmynmi-h 

^MffiTT^*b, UmcDmrnih^O^ (4 3 8mg) ^#feo 
'H-NMR (CDCI3) 5:6. 05 (IH. s), 7. 45-7. 55 (1 
H, m) , 8 . 15-8. 2 5 ( 2 H, m) , 8 . 72 ( 1 H, s ) . 
MS (ES I) m/z : 2 2 3 (M+H) 
[###115 2 8] (IR, 2S, 5S)-5-[ (i^^ 5^;i'T 5 / ) ;^7;i/3jf 

] -2- ( {2- [ (5 -:7;i.:tn tfUi^>- 2 — r;i-) T^y] -2-=r^v 
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5 2 7 Tftfcfb-^^ ( 1 1 2 mg) , 144 Tntcit^m ( 1 4 

3mg) *5j;t;gt^ (17mg) JCN, N - S H (1. 0m l 
) ^^ZSz^-(V^u}£)\^JL9-)VT^y (1. 0ml) ^Mpl. M^tl^lSCC 

T-;vT^^^f§t> mm^t^m (i2img) ^m^o nmr-x-^$'«##^!|4 
[##^j5 2 9] 4-^;v*uy^m#^ p^^^^i^ xx-x;i/ 




iiO^y. ;V (lOml) ^cm'fb^:^x;V (4 3 6 Atl) ^^i^TUfCo 

4-^;1/3}nU /^mW (2 0 7mg) ^Sn^Tl. 5 P#FB^j]Di?iM 

'H-NMR (CDCls) 5:3. 28 (4H, t. J=4. 9Hz) . 3. 8 
4-3. 87 (7H, m) , 6. 86 (2H. dt, J = 9. 6. 2. 5Hz) . 
7. 94 (2H. dt. J = 9. 6, 2. 4Hz) . 
MS (EI) m/z : 2 2 2 (M + H) 

[##{?!]5 3o] 4- (3 -:t^v^;^5j^u >'-4-'i';v) ^m.#m 




574 



wo 2004/058715 



PCT/JP2003/016783 



5 2 9 Tfffe'fb'&tJ (2 0 7mg) (DMit^^Uy (10ml) mmz. 




-^2> ^OUF (6 3 9mg) , M-7>:^>®;^j U 



(2 2 2mg) ^liwxx. 2mf^mw\^r^o K^^mzmnmm.7Km 



) mmit'^m (4img) ^#^c 

'H-NMR (CDCI3) 5:3. 80-3. 83 (2H, m), 3. 92 (3 
H, s) , 4. 0 3-4. 0 7 (2H, m) , 4. 36 ( 2 H, s) . 7. 47 
(2H, dt. J = 9. 0, 2. 2Hz), 8. 08 (2H. dt. J = 9. 0, 
2. 2Hz) . 

MS (EI) m/z : 2 3 6 (M + H) 
[^mmSSll 4- (3-:t^V^;l'33^U>-4--l';i/) 



'H-NMR (DMSO-dj) (5:3. 78-3. 82 (2H, m), 3. 97 
-4. 01 (2H, m) , 4. 23 (2H, s) , 7. 57 (2H, dt. J = 
9. 1, 2. 2Hz) , 7. 96 (2H, dt, J = 9. 1. 2. 2Hz) , 1 
2. 9 7 (1 H, b r . s) . 

[##{^J5 3 2] 3- (5 DD5^X>- 2 -<;!/) - 2 - :7;i/:r □ - 3 - t 
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if y^s^' 

^ HO 

b-^UU=^-ty3L>-2-t!}Vi^^iy7)V'f\tY^ (1. 0 7ml) ©^>if 
> (2 0 0ml) MlSil^* (19. 6g) ^lin^TjPt^M^jit bfc ^ ;i 

\z. Mi®»®a'i7*^JP^> ■:^ViTyD^:7;i/:^ni^M x^;i/ X7>7^;i/ (3. 

7 0g) (D^y^y (2 5ml) ^?^^?jSTbfc, 1. 5 B#rBl3)nf^jl?^bfe^> 
im'r\Z. 1 ^^t^mzK^lg (12 5ml) ^iP^T 1 BtPBlJt^^bfeo 

~>U;^3<!r;i^:^^Ai^7n-7 hi>*^:7^— (^^•ti->^^^ti->' : imx5^;i/= 4 

1) ^S^b-^tl (2. 5 3 g) SttT^dc 

'H-NMR(CDCl3) 5:1. 24-1. 31 (3H, m), 3. 09-3. 
2. 1 (IH, m), 4. 21-4. 31 (2H, m). 4. 97-5. 12 (1 
H, m) , 5. 2 1- 5. 2 8 ( 1 H, m) , 6 . 7 9- 6. 8 6 (2H, m) . 
MS (EI) m/z : 2 5 2 (M+) . 
[#%^!J5 3 3] (Z) -3- (5 -i7Dn5^X>- 2 --f ;i/) -2-:7;|/^D 

T^^u;!/^ x5^;i/ x7.-x-;i/ 




7 ^^'^o/^ci 
o ^ 

#%j^!j5 3 2'rl#/cfb'&4^ (2. 4 6 g) (5 0ml) mmz. 

^^«^T^Ctf U>^> (4. 7 0ml) > i^'fb^:tx;i/ (8 4 9 M l ) ^SpXT. 0 

t:T3 0^^, StUT iPtr^m^bfec s;l;;i^^ci^^:^m7j<^|g§iip^T^>^b> 
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ml) \zm-^^V. 1, 8-i^TifH->^n [5. 4. 0] '^>7^;^-7-X> ( 

1. 6 0ml) ^m^x. m^TiBtfeW^bfec mm:^mj±~f\z^^L. ~>u 

;i/=7 : 1) Tl»®b, ISM^b^t) (1. 0 5g) ^mco 
'H-NMRCCDClj) <5:1. 37 (3H, t, J = 7. IHz), 4. 3 
4 (2H, q, J = 7. IHz) , 6. 90 (IH. dd, J = 3. 9, 2. 0 
Hz). 7. 06 (IH, d, J = 33. 7Hz), 7. 08-7. 10 (IH, 
m) . 

MS (FAB) m/z : 2 3 5 (M + H) ^. 



[##{?il5 3 4] (Z) -3- (5 -i>DD5^X>- 2--r;i/) -2-:7;i/^P 



'H-NMR (DMSO-dg) 6:7. 22 ( 1 H, dd, J = 3. 9, 2. 0 
Hz), 7. 35-7. 40 (2H, m), 13. 76 (IH, br. s). 
MS (E S I - n e g. ) m/z : 2 0 5 (M-H) 

[##F!l5 3 5] 6-^5=-;V'-5, 6, 7, 8 -7^ h ^ t H P- 4H-^T\/D 

[4. 5-d] Tiftf>-2— r>'l/T^> 



#%^J4 7 5 l;:fBm$ti;^c:;^?S<hIwiit}cbT, 5, 6, 7, 8-5^h-^bHP 
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8 9 ^m^) ■ ^mmit^m^mco 

'H-NMR (CDCI3) 6:2. 44 (3H, s), 2. 66-2. 69 (2 
H, m) . 2. 71 (4H, s ) 2. 8 0- 2. 8 3 (2H, m) , 4. 66 

(2H, s) . 
MS (ESI) m/z : 1 8 4 (M + H) +. 

[##^J5 3 6] 2-y*U^- Q-^'^JV- 5, 6, 7, 8-T-h^tHD-4 
H-^^T^D [4, 5-d] Tifb°> 



##{^0 4 7.6 tCfB^$nfc:>&^i<i:|Ri«t;ibT, 5 3 5 T^tfe-fb-^T S 

'H-NMR (CDCls) 6:2. 45 (3H, s), 2. 66-2. 72 (4 
H, m). 2. 85-2. 88 (2H, m), 3. 03-3. 06 (2H, m). 
MS (ESI) m/z : 2 4 7 (M + H) 

[##{f!|5 3 7] 6-^^)1-5, 6, 7, 8 -5^ h ^ b H D - 4 H-^y^D 

[4, 5-d] Tifb>- 2 -:^f;i/4^>m U^^7A:^ 



0 tmm(D::b^l^> ##0!15 3 6Tl#fe'fb'&tl:^>e>^®'fb'&i|^*f#;^Co 
'H-NMR (DM SO-de) 6:2. 33 (3H, s), 2. 56-2. 63 

(4H, m) , 2. 7 7 -2. 9 3 (4H; m) . " 
MS (ES I) m/z : 2 1 3 (M + H) +. 

[##f!l5 3 8] 5, 6. 7, 8-5"h^bHn[l, 6] i-y^O -J>- 2 - 
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N 



2~'yT J-l, 8-e^bHn-5H- [1, 6] 7 ^ U >^ > - 6 - 
>m t e r t -:7'5^;i/XX^;i/ (WO 0 0/0 9 4 8 0) (3. 7 4 g)®m 
\\l:^^V> (5. 0ml) mmcAm.%'&m-V^^^-^ym^ (14ml) ^JP 

^?aT6 5ij^rB^> 4 o°cT^4 o^^FBm#b:^o i^mmz.A^'^'^m-i>^^ 

"^ymWL (8ml) ^aiJnb. $ &iC4 5t:T7 5:b^rBm#bfco KMrnzMW. 
X5=-;i/ XX7^;i/^JP^T, ^fflUTV^^IJ^m^Jltmb. ^^fb^tl (3. 2 0 
g)^«^-fe^^<JibT#/^Co 

'H-NMR (DMSO-dg) 6:3. 14 (2H, t, J = 6. 4Hz) , 3. 
5 0 - 3. 7 0 (2H, m) , 4. 40 ( 2 H, s) , 7. 93 ( 1 H, s) , 
8. 30 (IH. s), 9. 49 (IH, br. s). 

[#*M5 3 9] 6-^^;)/- 5. 6, 7, 8 -"t" b ^ t □ [1, 6] ir-y^ 



'H-NMR (CDCI3) (3:2. 4 9 (3H, s), 2. 81 (2H. q, J 
= 6. OHz) , 3. 10 (2H, t, J = 6. OHz). 3. 71 (2H, s 



Hz) . 

m^m5 4 0l 6-^5=-;l/-5, 6, 7, B-^b^hHD [1, 6] i-y^ 
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o 

5 3 9 TttTcfb-^tl ( 2 . 4 6 g ) izmMB. (12ml) ^iUPiX 1 0 

0-1 1 o-CTs. Bmrntmi^Tzo Kmm\z7}(.^i}\]^Tm&Tmm^^. 7K^m 

lib. l^^iiMT4'?P^. MEET^#^^l§*b7to aSlcx^y-;v§ip^T, 
b, ?«^x^$7y-;i/i3?§^fti:. iM^mM-x^y-;v (ismi) ^^inx.T. 

b, feSSO«m-&#l (2. 3 3g) ^#feo 

'H-NMR(DMSO-d6) (5:2. 93 (3H, s), 3. 16 (IH, d, 
J = 16. 4Hz), 3. 37-3. 80 (3H, m), 4. 3 5- 4. 47 ( 
IH. m), 4. 59 (lH,.d, J = 16. 8Hz), 7. 83 (IH, d, 
J = 8. IHz) . 7. 93 (IH, d, J = 8. IHz) . 
[##^•15 4 1] (IS, 3R, 4S) -4- { [ i^>-J)V:^^zy) i:3}V^s~ 
T^y} - 3- [ ( t e r t -y'h^e^;^7;V4^x;l/) T^y] ->/7D^4^lt 
>:^;i/3j^>M t e r t - y^^)]/ xxt^ju 
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O 



mmmi 4 z'n'^rcii:^^ (?. isg) ^m.it:<^u> (loomi) izm 

2 2 -yDAV-;i/ (4. 8 8ml) , 1- (3-v?^5^;VT 

ay^Dtf;]/) - 3-x.^)V:^)V^z^^ ^ ]^ mmm. (4. 8 9g) ^ 4--Jy< 

^jiT ^ y^v (2. 0 8g) ^mxxMuizx 1 dmmm^vtco Kit^m. 

^m\l^'^V> (2 0 0ml) T^iRL. 1 0 % ^7 x >m7X^I^, ISfoaWzK^ 
U:^-^r;i/:^?^A^nT h^^^:7^- (m.it^'^Uy : T±h>= 3 0 : 1^2 0 

: 1) xmmiy. mmit^m (?. 0 7g) ^t#fc„ 

'H-NMR (CDCI3) 6:1. 20-2. 09 (6H. m), 1. 43 (9 
H, s) , 1. 44 (9H, s) , 2. 26 (IH, br. s) , 3. 62-3. 
72 (IH. m) . 4. 10 (IH, br. s) , 4. 5 2-5. 4 0 (4H. 
m) , 7 . 2 7 -7. 3 8 ( 5 H, m) . 

MS (FAB) m/z : 44 9 (M + H) \ 

[#%^il5 42] (IS, 3R, 4S)-3-[(tert h^~>:^;V3j^::i 
;i/) T^y] -4- ( {2- [ (5-i57DPtfUi^>-2--r;i/) T^y] -2 
-^:^yxi57>5^:t'i';i/} y^y) ->^n-^^it>:^;i/4^>@t ter t-:/5^ 
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mmns 4 ll^nrc^t^m (7 0 0mg) (D^^J—JV (7. Oml) -^h 
^tiHD:7^>(7. Oml) mmz. 1 0 %/N°^v'^A^*M« (we t . 3 

5 0mg) ^m?L. 7mmmm.r. m^izx i emmm^^i^r^o mm^m^i^. 
mw^M&TmmLT^io ^^~^^n, -n-^j^^jp^jvat^}^ domi) izm 

miy. MM (6 5mg) . ##F!J5 2 0 -Xs'l^Tcit^m (3 7 4m g) . v^-f 
Dtf;WX5^;l/T5> (0. 8 1 6m 1 ) *ilP;^, 1 2 0 "Cr 8 B#^1Jt*^bfeo S 

V^^^^A- m.{C:^^V> : J-)V= 100:1-^50:1) TMMU, 
WMWl^^m (3 7 3mg) ^#feo 

'H-NMR (CDCI3) d : 1. 45 ( 9 H. s) , 1. 48 ( 9 H, s) , 
1. 49-1. 70 (2H, m), 1. 80-2. 40 (5H, m), 4. 26 
-4. 39 (2H, m) , 4. 79 (IH, br. s) . 7. 70 (IH.'dd, 
J = 9. 0. 2. 4Hz) . 8. 19 ( 1 H. d , J = 9. GHz) , 8. 32 
(IH. d, J = 2. 4Hz). 10. 01 (IH, br. s), 10. 58 ( 
IH, s) . 

MS (ES I) m/z : 5 1 3 (M + H) \ 
[##^ij5 43] (IS, 3R. 4S) - 3-y$y-4- ({2- [ (5-iJ7 
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#^-0f|| 5 4 2 -ettfd'fti'&il^ ( 5 3 0 m g ) (DitMX5^;V ( 3 . 9 0 m 1) 
\Z.\^'mMM-W^ X5=-;i/ XX-T-;i/^?* (1. 3 0ml) ^iD^, ^?^T3 

MffiT^mb, ^^S'fb'&t/ (2 8 4mg) ^%f^o 

'H-NMR (DMSO-dg) 6:1. 42 (9H. s), 1. 49-1. 61 
(IH. m). 1. 71-1. 88 (2H, m), 1. 88-2. 03 (IH, 
m) , 2-. 0 4-2. 2 6 (2H, m) , 2. 7 1-2. 8 5 ( 1 H, m) , 3. 
84-4. 12 (IH, m), 4. 44 (IH, br. s), 8. 00-8. 2 
9 (5H, m), 8. 44-8. 51 (IH, m), 10. 67 (IH. s), 
10. 9 1 (IH, d, J =6. 8Hz) . 
MS (ESI) m/z : 4 1 3 (M + H) +. 
[##^!! 54 4] (IS. 3R, 4S)-3-[(tert -:7> ^ v'i7;i/3j^x 

)V) T^y] -4- ( {2- [ (5-i^DDtfUv>-2--f;i/) -2 
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5 4 1 -Cnr^it^!^^ (l. OOg) (D^^^J-JV (2 0ml) -^h^ 
1:iHp:7^> (20 ml) mm\Z 1 0 %/'^^ i^^ A^mMM. (wet, 5 0 0m 

j±Tmm'i^, nBnr^ym^^N, n->?^^;1'a}n;i/at5 h (lomi) izmm 

:i(Dmm\z0mM2 6 Ql:nrz^\:^m (2 3 1mg) , l-t:FD:^i>^> 
'/h^J7V-JV (13 9mg) cfeJ;rJCi- (>'^9^;i/T5 7 ^ n -3-X 

^)Vtl)Vyr^z^-< ^ F (2 8 8mg) ^Jli>^JP^T^?^Tl^l^ltr#b7tc 

g*b. ^jlMib-grtl (3 6 4mg) ^mco 

'H-NMR (CDCI3) (5:1. 44 (9H, s). 1. 46 (9H, s). 
1. 5 4- 2. 0 9 (6H, m) , 2. 2 0 -2. 3 8 ( 1 H, m) , 3. 8 3 
-3. 98 (IH, m), 4. 08-4. 29 (IH, m), 4. 71 (IH, 
br. s) , 7. 69 (IH, dd, J = 8. 9. 2. 6Hz), 8. 00 (1 
H, br. s) , 8. 18 (IH, d, J = 8. 9Hz) , 8. 31 (IH, d, 
J = 2. 5Hz) , 9. 7 2 (IH, br. s) . 
MS (ESI) m/z : 4 4 1 (M- t Bu) \ 
[##l^!l5 4 5] 2, 3, 4-x-h7t:FD-6 — TV^/U 
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o 




3, 4->?bHD (iH) -ry^yu>-2, e -5^:^;i/4^>m 2- (te 

rt-^*'^;!/) X7.5";i/ 6-^9^;!/ XXt^;!/ (WO 0 0 / 0 9 4 8 0 ) ( 

3 4 4mg) (Dmt:^^Vy (6ml) ^^^fc>X^'^T^ V^) y JX'^^uWW. (3m 

7jc*^hU^7A7K^?gT4'fnb> ^UU-^)VJ^/)^^ (4/1) TttttJb 

U^tJ-^rjl/i^D hiJ7'^:7-f — (^DD^jNjl-A : ;i/=2 0 : 1-^1 : 1) 

\z-xmm:\^^ 1, 2, 3, 4-7=-h^fc Hn-ry=^y u >- 6 -:^j;i/3}^>M ^ 

XX7=-;V (15 4mg) ^#fcc Z.n^mt:^^U> (5ml) \zmMV^ 

4^;i/-TU> (9 0. 6m 1) ^mML\z.xnxt^o io^rMmt> ^xj^t. 

(4 6m 1) ^ hUT-fe h4^v'7Km<b3i^'i7^:^hU'^A (2 6 9mg) ^iJP;lfe. 

m^\z'Ci 0 5^^rp1*mt. «&fp^^7Km^hU':>A7j<^ttT4'?aL^nD:^;^ 

-a-il^ ( 1 6 2mg) ^#:to 

'H-NMR(CDCl3) 6:2. 47 (3H, s), 2. 70 (2H, dd, 
J = 6. OHz) , 2. 96 (2H. dd, J = 6. OHz) , 3. 62 (2H, 
s) , 3. 90 (3H, s) , 7. 08 ( 1 H, d. J = 7. 6Hz) . 7. 7 
8 (IH. d, J = 7. 6Hz) , 7. 80 (IH. s) . 
MS (ES I) m//z : 2 0 6 (M + H) 
[##f!)5 4 6] (IS, 2R, 4S) -4- (T S 7 :^;^3}^x;l/) -2- [ ( 
t e r T^y] n^^^ ;Wt^ >m ^^V-^ 
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>XJ^T. 1 4 2 T?#fc'fb'&#l (1. 9 2g) ^N, N- 

H (30ml) ^(Dmm^zmtr ^E^^ (5 2 3mg) , 1 

- k KD4^->^>y> u ry— ;v (eeimg) . i- (i>^^;i/T5 y :7'd tf 

jv) - 3 -jL^ji^tuv^i^^ s H mmm. ( i . 4 i g) ^j^zs^^^.'jzfu if ;v 
x5=-;i/T5> (1. 7 0ml) mrAM^fcm, Mu^x-nmi' s ummwi^rco 

#&n7tBit^:i^^F-y->^iP;^T@{k:bffiM(D (IR. 2S, 5S) - 5- (T 

$y:?!j;i/3j^x;i/) -2 - { [ (-^>i^;i/::t^>^) :^)V^:=.JV'] T^y} >-^d^ 

^^e^;!/*;!/;^^^^ t e r t - ^''^^JP XX -t^;!/ (1. 6 6g) ^#feo 
am^i^ (1. 6 5 g) , 1 0 %/\°^>^'^Am^M^» (4 0 Omg) :feJ:tXp<^/ 

(1 5 0ml) (Dm^^m^Ti^mnmn.'v, Mt^-vrnmnr^i^rc. mm^m^ 
bf^ti, MEET^i«^i§*bt#e>n/^c:^S(3:x^^>'>-i'^>^;i/:^;i^j3^>m 9- 

yjV:tU=-JV^^)V XXx;W (2. 1 3 g) , 1, 2-i^yh^^vX^> (1 

■3 0 m 1 ) ^.kzsm$nmm7icm± h v o^ymm ( 1 3 o m i ) ^m^T, 
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MSbT^^^'fti'&tl (1. 9 9 g) ^nfco 

'H-NMR (CDC.I3) (5:1. 45 (9H. s). 1. 53-2. 08 (6 
H, m), 2. 30 (IH, br. s), 3. 71 (IH, br. s), 4. 0 
7-4. 15 (IH. m) , 4. 21 (IH, br. s) , 4. 37 (2H, b 
r. s), 4. 70-5. 80 (4H. m), 7. 26-7. 33 (2H, m). 
7. 39 (2H, t, J = 7. 3Hz), 7. 53-7. 61 (2H, m). 7. 
7 6 (2H, d, J = 7. 3Hz) . 
MS (ESI) mXz : 5 0 2 (M + N a) ^ 
[#%'^il5 4 7] (IS, 2R. 4S) -4- (T ^ 7 :^;V4^5=-:t-r -2- 




5 4 6 -vntcit^m (1. 98g) &-x-h^hHny^> (200ml 

) :i(Dmmzu~v>um (i. 2 2g) ^mpiT^w^4Bmm¥^ 

Lfco cic^sji&t^^^ip-v^is^ (0. 5 0g) ^mui^mmrnvfco 

u-^ h^^y (@^Mx5^;vx7.7^;v : ^4^1^>= 2 : i) T*tMbfeo 

-B-il^ (1. 2 5 g) ^t#feo 

'H-NMR (CDCI3) 5:1. 45 (9H, br. s) , 1. 57-2. 1 
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0 (6H, m), 2. 69 (IH, br. s), 3. 71 (IH, br. s), 
4. 0 6 -4. 2 7 (2H, m) , 4. 36 (2H, br. s) , 4. 89 (1 
H, br. s), 5. 46 (IH, br. s), 7. 11 (IH, br. s), 
7. 2 6 - 7. 3 4 (2H, m) . 7. 39 (2H, t, 3 = 7. 3Hz) . 7. 
57 (3H, br. s) , 7. 76 (2H, d, J = 7. IHz) . 
MS (ES I) m/z : 5 1 8 (M + Na) 
[###il5 4 8] (IR, 2S, 5S)-5- (T 5 7 *;l/3j^^:t-f -2- 

( {2- [ (5-^DDh°u>'>-2--r;i/) y^y] - 2 -:t^VT-fe5=-;i/} 

T^7) >'i57D^:^v';i/;^3;i/;t$>m tert-:7'^;i^ x7.^;v *5j;r/ 
(IR, 2S, 5S) -2- ( {2- [ (5 -:i7Dn tfU 2 — T;!/) 

t e r t -r/^;!^ x7;^;i/ 



N 




##011 5 4 7 Tltfe'fk'g-tl (4. 6 4g) ^N, N - e^p^5^;i/5j>;i.AT S F ( 
5 0ml) izmmi^, ^(Dmmz\f^Vz^> (2. 7 8 mi) ^mXTM^EiX'S 

Jl : :^'ft;^5^1/>== 3:47-^3:17) Tll^b, (1 R, 2 S, 5 S 

) -2-T$y-5- (T5 y ;^);i/3j^^^-r;L') P^^>';i/;^;wt$>M 

t e r t X7.5=-;P (2. 1 7 g) ^f#;fco ^©'fb'&«I^S:N, N-i^^ 

^;i/4^;VAT^ F ( 1 0 Om 1 ) ^C^^fb, C(Dmmz0mm2 6 6 Tttfe'fb-^ 
(1. 7 8g), 1 -b HP^^v^^y h UTy~;i/ ( 1 . 0 7 g) 43j;tJ^^l 
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XXt-;1/ : ^^it>=2 : 1) TltmU. 5 v-T^ 

-gr^l^ (4 2 7mg) 43j;iK5{4Jc7 5y:^;i/^5^:r'i'.;i/»*wr§«ffl'fb;^#i ( 

7 1 8mg) ^#feo 

5-e/T/#: I'H-NMRCCDCla) 6:1. 46 (9H. s), 1. 56 
-1. 66 (IH, m), 1. 74-1. 87 (IH, m), 1. 90-2. 2 
3 (4H, m) , 2. 72 ( 1 H, br. s) , 4. 0 2 -4. 2 3 (2H, m 
) . 4. 71 (IH, br. s) . 7. 71 (IH, dd, J = 8. 8, 2. 4 
Hz) , 7. 85 (IH, br. s) , 8. 15 ( 1 H, d, J = 8. 8Hz) , 
8. 31 (IH, d, J = 2. 4Hz) , 9. 69 ( 1 H, br. s) . 
5 - {r^/ts)V-^'f-^^)V) W : 'H-NMR (CDCI3) (5: 1. 46 (9 
H, s) , 1. 74-2. 17 (6H, m) , 2. 70 ( 1 H, s) , 3. 94 
-4. 04 (IH, m), 4. 23 (IH, br. s), 4. 86 (IH, br. 
s), 6. 97 (IH, br. s), 7. 50 (IH, br. s). 7. 70 ( 
IH, dd, J = 8. 8, 2. 4Hz), 7. 98 (IH, br. s), 8. 1 

8 (IH, d, J = 8. 8Hz) , 8. 31 (IH, d, J = 2. 4Hz) , 9. 
7 2 (1 H, s) ". 

MS (ESI) m/z : 4 5 6 (M + H) \ 
[##F!J5 4 9] (IR, 2S, 5RS) -2- ({2- [ (5-^aDt°Ui^ 

>-2 — r;w) T^y] - 2-:t4^vT-fe5=-;w} r^y) -5- (5^t\/— 
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O 



H 




CI 



) *5J:lK>^n^T-b:bT;i/^ti K ;1/ (2 0. 4 u I) SrN, 

H (5ml) \zmmv, 5 ox:'V8mmmw\^rco 

^C^^'n^T-fe hT;i/5'^fc F z^^^^Jl^ T-fe^— (8 0 1 ) ^Jn;lT 1 3Pt 

^-h (3 4. 5mg) *5<j^tX^7Xj^m7K*:^hU'^A (2 0 0mg) ^MXX 
MM.'V 1 B#fBmi^b;^c!^. h U X5^;i/T ^ > ( 9 7 m 1 ) ^JnA.T 2 BtfplJtMib 

fee x5^;i/ x7.5^;v43<J;tXi o %i^x>^7m?t=grip;iT:^l^ 

1) x-mmhrnmih^m (s?. smg) ^#fcc 

'H-NMR (CDCI.3) (5:1. 40-1. 51 (9H, m), 1. 75-2. 
16 (5H. m), 2. 19-2. 39 (IH. m).. 3. 10-3. 38 (1 
H, m) , 3. 91-4. 08 ( 1 H, m) , 4. 21-4. 40 (IH, m) . 
4. 80-4. 94 (0. 5H, m), 5. 61-5. 90 (0. 5H, m). 
7 . 2 4-7. 2 6 ( 1 H, m) , 7 . 6 6 - 7 . 7 4 ( 2 H. m) . 7 . 80 
-7. 90 (0. 5H, m), 8. 02-8. 11 (0. 5H, m), 8. 16 
-8. 22 (IH. m), 8. 27-8. 33 (IH, m), 9. 66-9. 8 
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0 (IH, m) . 

MS (ES I) m/z : 4 8 0 (M + H) \ 

immmB so] (ir. 2s, ss) -2- ( {2 - c (5-^Dnt!U5^> 
_2--r;i/) T^y] -2-:t^yT-fe5^;v} r^y) -5- (i, 2, 4-:t 



##-f^!j5 4 8-e#fc5jiJC~>Ty»^W-r^<b^*^ (4 2 7mg) cfecfclJ^^^zK 

mm7Kmi- h (8 4. 9mg) ^x.^ y-Mzmmv, 

□ -ti,>;Vy5> 51^:^(82. 9mg) &iP;^T 6 0 "ClcMb, eHPsmM^ 

i^^y-;!/ : m'fb7^5"l/>= 1 : 9) Um(D (1 R, 2S. 5 S) -5- 

[T^y (t Hci^W^/) y^^Ji-] -2- ( {2- [ (5-^nDtfU>^> 

-2 — f;ix) Tsy] - 2 -:t^yyiz9^;p} T^y) d^^v';v:^;wi^ 

>M t e r t-y^Jl X7.^;V (1 8 3mg) &#fcc ^KD'fb-^tJlC. 
T:t;i/h^M>^^;V (5ml) :feJ;rJ^H7^;/'ft;3]^'^mi^X5^;!/X— t-JH^-* (1 
lit) ^i]P;^T5 5°CiCj]nt^b. 2 O^^r^W^bTto ^t^^T^ifB bfett, MffiT 

it^9-U>=l : 1 9) T^Mb, mm^\:^m (5 7. 6mg) *#:^Co 
'H-NMR (CDCI3) 6:1. 47 (9H, s) , 1. 5 3- 1. 7 0 (1 
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H, m), 1. 73-1. 94 (1H, m), 1. 95-2. 30 (4H, m), 
3. 03 (IH, br. s), 4. 0 0- 4. 11 (IH, m), 4. 27 (1 
H, br. s) , 4. 87 ( 1 H, br. s). 7. 70 (IH, dd, J=8. 
9, 2. 4Hz) , 8. 04 ( 1 H. s) , 8. 19 (IH, d, J = 8. 8H 
z), 8. 31 (IH,' d, J=2. 4Hz), 8. 66 (1-H, s), 9. 7 
4 (IH. b r. s) . 
MS (ESI) m/z : 4 6 3 (M-H) 

551] (IS, 2R, 4 8) - 2- [(tert -:7>^v:;?j;i/^ri 

ji) T^y] -4- (5 -p^^^;!/- 1, 3. 4-:t=^ti->?Tv^-;i/- 2 — r;^) 




O 



##^J 1 4 2 ■r#J^'fb'&t/ (4. Og) ^N, N->'^5F;V7}n;1/ATS H (1 
0 0ml) :i©^l^ict: l7Kfnt) (7 6 5mg) , 1-tH 

a^zy^>'/h0 7V—JV (1. 3 8g) . 1- (5^p^5=-;PT5 7 tf;i/) - 

3-x^;i':*j;i/33^>'-<5 F 

(2. 9 3g) ^j]P;lT^iaT^^it#b7to SJJS^IS^MiETiiilib, 

^7mm^hU'^A§M*b;fet^, n^nrcmm\zzyv:^if}v (2 5g) *3 
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^ZS:^i^y-)i^ (15ml) ^iP^TitW^b, ^J^il^&^^b&o MffiTlt^Sr 
^^V, m.m(D (IS, 2R, 4S) -2- I U e T t-y^h^iyti)V^:=.)V 
) T^y] -4- (b >i^n^^'>;i/:^;wt^>m ^> 

x7.^;v (3. 7ig) ^ntco w^nrcm.mm (i. 7 3g) tc, -^jv 

Mtit;<5^;i/ (1 0ml) :fe J;t;H:7 >;;'fb7}^'i>^S^X5^;i/X— 7^;Hg# (2fi) 

: :^{h:p^5="l/>=l : l-9) -r^Mb, mm^h^m (1. 1 Og) 
'H-NMR (CDCI3) 5:1. 44 (9H, s). 1. 68-2. 27 (6 
H, m), 2. 50 (3H. s). 2. 95-3. 09 ( 1 H. m) , 3. 6 6 
-3. 86 (IH. m) , 4. 0 8-4. 2 4 (IH, m) , 4. 76 (IH. 
br. s). 5. 04-5. 16(2H, m), 5. 27-5. 36 (1 H, m 
), 7. 29-7. 39 (5H, m). 
MS (ESI) m/z : 4 3 1 (M + H) \ 

552] (IR, 2S, 5S) -2 - ({2 - [ (5-^UU\fVz^> 

-2--r;w T^y] -2-:t4^yTir5^;i/} T^y) -5- (5-y^;i/-i. 

3, 4 -:t=^+i-v^TV— 2 --f;!/) z^^ U^^i^M JV/"^^ >m ter 



593 



wo 2004/058715 



PCT/JP2003/016783 



O 



H 




CI 



##^!i5 5 1 -i?#fe'fb'&ti (1. 1 og) , 1 oxny-j^A^mmm o o 
omg) ^^z^^^ (5 0ml) (DM^^'tTii^mmm.T, mux^imm 
mwvTc. M^i^^t^bTtt^, mmrmm^m^T^, n^nr^imm^N, N-e^ 
:A^)V7i^)VA7^]^ (5 0ml) ^zmMhTco :i(Dmmzmmm2 6 e-vmdh 



iy^MsX-ttrnvrcz^, mm^M&Tm^h. mm^t^<i^ (9 4 4mg) ^m^o 

'H-NMR (CDClg) 6:1. 47 (9H. s), 1. 58-1. 88 (2 
H, m) , 1. 9 2-2. 3 1 (4H, m) , 2. 5 2 (3H, s) , 3. 0 4 
(IH. br. s) . 3. 9 8 -4. 0 9 ( 1 H. m) . 4. 27 (IH, br. 
s) , 4. 83 (IH. br. s) . 7. 71 (IH, dd, J = 8. 8, 2. 
4Hz) , 8. 02 (IH, br. s) . 8. 19 (IH, d, J = 8. 8Hz 
) , 8. 3 2 (IH, d, J = 2". 4Hz) , 9. 7 2 ( 1 H, br. s) . 
MS (ESI) m/z : 4 7 9 (M + H) ^ 

553] (IS, 2R, 4S) - 2- [(tert - 
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y^y] _4_ (1, 3. 4—t^'^i^7V~)V- 2 --^ JV) v^P^^v- 




o 

'H-NMR (CDCI3) 5:1. 45 (9H, s). 1. 71-2. 30 (6 
H, m). 3. 04-3. 15 (IH, m), 3. 80 (IH. br. s), 4. 
17 (IH, br. s), 4. 75- (IH, br. s), 5. 05-5. 15 ( 
2H, m) , 5. 25 (IH. s) , 7. 3 0 - 7. 3 8 (5H, m) . 8. 3 
5 (IH, s) . 

MS (ES I) m/z : 4 1 7 (M + H) ^ 
[##{^J5 5 4] (IR, 2S, 5S) -2- ( {2- [ (5-^DDlfU5^> 
-2-^)]^) T^/] - 2 -^t^VT-fe^^;!/} T^y) -5- (1, 3, 4--t 
^^-J7'/-}V-2 — -y^u^^iy)Vti}Vn^>m. t e r t-:/^;V 
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'H-NMR (CDCI3) 5:1. 47 (9H, s), 1. 59-1. 92 (2 
H, m) , 2. 0 0- 2. 3 3 (4H, m) , 3. 0 2 - 3 . 2 2 ( 1 H, m) , 
3. 94-4. 10 (IH, m) , 4. 27 (1 H, br. s) , 4. 83 (1 
H. b r . s) . 7. 7 

1 (IH, dd, J = 8. 9, 2. 6Hz) , 8. 00 ( 1 H, br. s) , 8. 
19 (IH, d, J = 8. 9Hz) , 8. 32 ( 1 H, d, J = 2. 6Hz), 
8. 37 (IH. br. s), 9. 72 (IH. s). 
MS (ESI) m/z : 4 6 5 (M + H) +. 

C##ff!j5 5 5] (IS. 2R. 4 S) - 2 - [ ( t e r t -■7'h^S/:^;;i/7}^:n 

T^y] -4- { c (2 - 1 Hn+>'X5^;i/) r^y] :fyjv^s-M i^^u 
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H 

N, 




•H-NMR (CDCI3) 6:1. 44 (9 H, s), 1. 50-2. 07 (6 
H, m) , 2. 2 8 -2. 3 9 (IH, m) , 3. 2 6 - 3. 4 9 ( 1 H, m) . 
3. 45-3. 63 (IH, m). 3. 65-3. 84 (3H, m).. 3. 90 
-4. 07 (IH. m) , 5. 0 2- 5. 2 8 (4H. m) , 6. 21-6. 3 
5 (IH, m) . 7. 2 8-7. 3 9 (5H, m) . 
MS (ESI) m/z : 4 3 6 (M + H) \ 
m^M5 56] (IR, 2S, 5S)-2-({2-[(5-^ontfU>?> 

-2--r;i/) T^y] - 2 -?e-^vT-fe^;i/} T^y) -5- (1, 3-:t^-^ 




CI 




l^T, -6 0'CJC?^SPb;^c:t^1?-U;l/^DU H (2. 8 5ml) <Di 
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'fb^5^l/> (50ml) mm\Zi>}^9-}i:^JV^=¥iy]^ (3. 47ml) ^?iSTb. 

m^^T^mns 5 b-cnr^^t-^m (s. ssg) (Dm.it^'^uy (2omi) m 
(1 1. 4ml) ^mri^^ ^\z3 o^mm.wvrz. Kji^M^z-e o x:\zx 

A : ^a^/-;i/=5 0:1^10:1) IZX^Ml^s M^mW (2. 4 3 g) 

#7to h u :7xzi;i/7jNX7-r > (4. 4 i g) (DMi\:^'5^]y> (2 5mi) 

l;i-^^-y-^7DDXi5^> (3. 3 2g) ^ hUx^;VT5> (4. 6 9ml) :feck 

zsn^nrcn-^wi^ (2. .4 3g) (Dmt^^u> osmo ^i^^M^^ip^. 

:i-=^zy]^t.<Dm^m^iyxmco n^nr^m-^!^^:^^ (somo \zm 
mv. 1 0 %/^^-:^^Ammmu (2. osg) ^iu^7i^mmmm.T. ^mzx 

1 4B#FBljt#b;fec 1 0%/\°^>^'^AMmM^ (1. 0 2g) ^jiijpb. tK*!? 
^)V^U'^V^=yy^— (i7Dn7]N;i/A : J—)V= 5 0:1-^1:1) \ZX 

mw^. n^nr^i\:'^^t^^m2 6 exnrdh^m (6i2mg) ©n, n- 
>^p<5^;p^;wAT^ F (15ml) mmzi- (>?^^;i/T^y7°ptf;w -s 

-X.^JltiJlyt^i^'i i^m:^(8 7 2mg) :fe J;D? 1 - h H □^5^^>y h 

UTv'— ;i/ i7K?n^ (4 6img) ^muizxiuxTco Kj^^m^ 1 2mmM^ 

LTzWi. K}^m\z^uu-^)lJ^^1inX. tK^ i§fnMM7j<*:M- U'^AzK^I^TJiS 
V^irJi^yyy zy^^^'yJ^^ h:i7''7:7-i' — (^^ y — ;i/ : ^ p P5iN;PA= s 
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